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SPECIAL SUMMABT. 

A. Means of incitement to the Study of Nature . . pp. 370-372 

I. Poetic delineaiion of nature. The principal results of obser- 
yation referring to a purely objective mode of treating a scientific 
description of nature, have already been treated of in the picture of 
nature ; we now, therefore, proceed to consider the reflexion of the 
image conveyed by the external senses to the feelings and a poetically 
framed imagination. The mode of feeling appertaining to the Greeks 
and Romans. On the . reproach advanced against these nations of 
having entertained a less vivid sentiment for nature. The expression 
of such a sentiment is more rare amongst them, solely in consequence 
of natural descriptions being used as mere accessories in the great forms 
of lyric and epic poetry, and all things being brought in the ancient 
Hellenic forms of art within the sphere of humanity, arcj being made 
subservient to it. Pseans to Spring, Homer, Hesiod. Tragic authors : 
fragments of a lost work of Aristotle. Bucolic poetry, Nonnus, Antho- 
logy, p. 379. Eomans: Lucretius, Virgil, Ovid, Lucan, Lucilius the 
younger. A subsequent period, in which the poetic element appears only 
as an incidental adornment of thought ; the Mosella, a poem of Ausonius. 
Roman prose writers ; Cicero in his letters, Tacitus, Pliny. Description 
of Roman villas — p. 389. Changes in the mode of feeling and in their 
representation produced by the difiusion of Christianity and by an 
anchorite life. .Miniicius Felix in Octavius. Passages taken from the 
writings of the fathers of the Church : Basil the Great in the wilderness 
on the Armenian river Iris, Gregory Nyssa, Chrysostom. Melan- 
choly and sentimental tone of feeling — pp. 393-396. Influence of the 
difference of races manifested in the different tone of feeling pervading 
the natural descriptions of the nations of Hellenic, Italian, North Ger- 
manic, Semitic, Persian, and Indian descent. The florid poetic litera- 
ture of the three last-named races shows that the animated feeling for 
nature evinced by the North Germanic races is not alone to be ascribed 
to a long deprivation of all enjoyment of nature through a protracted 
Tiinter. The opinions of Jacob and Wilhelm Grimm on the chivalric 
poetry of the Minnesingers and of the German animal epos; Ccl to- 
Irish descriptions of nature — p. 402. East and west Arian nations 
(Indians and Persians). The Ramayana and Mahabharata ; Sakuntala 
and Kalidasa's Messenger of Clouds. Persian literature in the Iranian 
highlands does not ascend beyond the period of the Sassanidae — 
p. 407. (A fragment of Theodor Goldstucker.) Finnish epic and 
songs, collected by Elias Lonnrot from the lips of the Earelians — 



_. . natural poetry of the HebrewH in which 

iVfl trace tha reflection of Monotheiua — pp. 411-416. Ani'lcnt Arabic 
fixtiy. DcscriptJonsi in Antar of the BedODiD life in the detierl. lie- 
-fcriptionB of nature in Amrnl Kaig — p. 416. After the downlall of the 
'AnunEcic, Greek, and Bsmau power, there app^re Dante Alig:hit!n, 
tLoec poetic creations breathe from time to time uie deepest ^i^ntiment 
of ndmirution for the terrcHtrinl life of nature, Pelmrch, Bojarcio and 
Tittoria Colonna. The JEtna dialogue and the picturesque delinea- 
UoD of the lujturiiuit vegetation of the new warUl in the Uistoriie 
Veuela of Bemlio. ChriBtophor ColumbaB — p. 421. CamoemT Liifiad 
— p. 434. Spanish poetrj-: tho Aratieatta of Don Aloneo de Eivilla. 
fray Luis de Leou and Calderoa, with the remarke on the same of 
tndnig Tteck. Shakspeare, Milton, Thomson — p. 430. French pros) 
iKiiterB: EousEcau, Buffon, Bemardin de St. Pierre and Chateaubriand 
I— pp. 431-434. Beview of the narratives of the older ttaTellera of 
|flw Middle Ages, John Mandeville, Hans Sehiltbeiger, and Bemhard 
'ron Breitenbach; contrast with modem traveUera. Cook'a conipa- 
Vian Qeorgo Foster — p. 43T, Tho blame sometimeg Justly applied to 
4»eriptiTe poetiy aa an independent form does not refer to the attempt 
^ther to give a picture of didtunt zones Tisited by tha vrritai, or 
lo convoy to othera by the force of applicnbie words an image of tha 
rwaitt yielded by a direct contemplation of nature. All parts of the 
'"" ' ' ' ■' from the cquatorto thefri^d loncB, areendowed 
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IL Lemdteape painiing in itH animating influence on the study of 
ittalnre. — In claiujlcal antiquity, in aceordnQce with tho respective mental 
'■ffireoUonof difTcrent nations, lanilscape painting and tho poetic dolinca- 
•flon of a particular region, were neither of them independent objects of 
m The elder Philosttatus. Scenography. LudiuB. Evidences of 
(kndecape painting amongst the Indians in the brilliant period of Vi- 
^nmaditya. Herculancum and Pompeii. Painting amongst ChristianB, 
boia Conatantine the Great to tha beginning of the Middle Ages; of 
kndecapo painting in the historical pictures of the brothers Van Eyck. 
Ithe seventeenth century the most brilliant epocli of landscape painUng. 
Miniatures on manuscripts — p. 444. Development of the elementa 
ef paintjng. (Claude Lorraine, Ruysd&el, Gaepard and Nicholas Poussin, 
"XverdingCD, llobbima, and Cuyp.) Subsequent striving to give natural 
itmUifblness tn the representation of vegetable forms. Iteprcacntation 
sf Iropical vegetation. Franz Post, the companion of Prince Maurice 
tt Namau. Eekhout. Bcquirciiieut for a representation of the phy- 
'idognomy of nature. The great and still- imirerfeetly completed cob- 
jBKtl event of the independence of Spaiiii'li and Portuguese America, 
-Ud the foundation of constitulicinai freedom in repons of the chain of 
Coriilleraa lietween the tropics, nhere there arc populous cities situated 
•tan elevation of 14,000 feet above the level of the sea, together with 
the increasing civilisation of India, New Holland, the Sandwich Islands, 
ind Soutbem AMca, nill ucdonbtcdly impart a new impulss and a 
mors exalted chatactec to landseapc painting, no less than to meleoro- 
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logy and deKiiptwe geognipliy. Importance sud (ppliealjon of Borkei'^ 
pkDonnuu. The conception of the unity of nutore and the feeling of 
the turmonioua accDrd pRrvadin^ the Cosmoa vill increase in force 
ftmongBt men in proportion to the mnltiplication of tie mesns foe 
npnsenting si] uatural plienomenu in delinestiog pictures, 

HI. Cultiv^ion 0/ ezoUc /amis. — ImprcBidoa of the pbysioguciiny of 
TegetablB fonns, na far aa plwitationB are capable of producing Buch an 
itDpreEBion. Landscape gardening. ILsrIieat plantAtion of parka in 
Central and Sontltem Aaia, TreEsandgrovejaacredtotlic Ooda— p. 4SS. 
The gordena of the nations of Eaaicm Asia. Chinese garden* under 
tlMTictoriousdynaaly of Han. Poem on agsrdenbytlie Chinese staUB- 
BUui, See-tnu-kuang, at the clone of the 11th century. Prescripta of 
Lieu-tachou. Poem of the Emperor Kien-long, deacriptiTe of nature. 
Induenee of the eonnection of Bu ddhist monastic estshliBhmeiita on ttio 
di«tribation of beautiful characteriBtic vegetable fonne— p, 46S. 

B. History of the PkysUal CatUemplation of the Universe. — The 
Ustorf of Ibe reoogaition of the unirerse is vboUy different &om 
the history of the natunl aciences, as given in am elementary works on 
phyncs, and on the morphology of planta and animals. This is (he history 
of onr oonoeptioo of the unity of phenomena, and of the reeiprocal con- 
nection existing amongst the natural forces of the universe. Mode of 
treating a history of tbc Coanos : a. The independent efforts of reason 
to gun a bnoirledge of nsturat laws : b. Cosmical events which hsv<e 
suddenly enlarged the horiztm of obRcrvation! c. The invention of new 
iQoans of Bonauons perception. LaQguages. Poinfa of radiation frran 
which civilisation h^ bcoi difl'used. Primitive physics and the natural 
science of barbarous nations obscnrcd by ciriligation — p. 130. 
Prindpal tiionitHla of a History qf a. Physical CoBtemplaiion of the 

I. The bnsin ijfUie Mediterranean the starting point of the atlemptfl 
lo eltend the idea of the Cosmos. Sub-divisions in the form of the 
Iwstn. Imponance of the font) of the Arabian Gulf. Interacetitoi of 
two geognostic lystems of elevatiim from N.G. to 6.W., and from S.S.E. 
to N.N.W. Importance of the latter direction of the lines of intei^ 
■Mtion CMisidercd with reference to general international intcrcoarse. 
Ancient civilisation of the nations dwelling round the iUedilcmuican. 
The valley of the Nile, the ancient and modem kingdom of the Egyptians. 
The Phoenicians, a race who fapoured genera! intercourse, were the 
means of difliising alphabetical writing (Phtenician signs), coins as 
medium of currency, and the original Babylonian weights and measures. 
Tho science of numbers, arithmetic. The art of navigating by night. 
West African colonies — p. 492. 

Pelsjgian Tyrrhenians and Elmscana (Eaaenre). Peculiar tendency 
of the Ktrurian races to maintain an intimate commimion with nat^usl 
forces; the fulguratores and aquilegea — p. 604. 

Other anciently civilised races dwelling around the Mediterranean. 
Traces of cultivation in the East, under the Phryginns and Lycinns; 
and in tho Wcet, under the Turduli and the Turdetani, Dawn 0' 
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^eUeiuc -power. Weslcm Aeui the grout tliaToii|:hbre of nntiana 
tanigntiiig fnint the Eatt; tlic ^^nan ialaiul-WDrlri the cODnecling 
link betwQCD Qreecc uid tbc for East. Ueyond ihc iSth degree of 
btitude. Europe and Asiit are Tuaed Loget)icr as it were by flat ateppsE. 
nierecyded of Syrae, and HerodDtoa cooBidercd llie whola oF North 
tCeythiu) Asia aa appertuning to SsnDBtiaa Eiin))K. Uuitime power, 
Mud Doric and Ionic lutbits ol life trBUHmittHl Ij) the colonial cities. 
I AdTsaee t«vsrds the eaat, to the Eiixine aad Colchia ; first acquaintimco 
(rith the weBtem shore of (iie Oaapiaii Boa, coDfouiidcd iMconling to 
Bocatteua with the tnuarcling euateni ocean. Inland ttude and barter 
»rfied on by the cJiain of 8i;jtlio.acolotic maoa »itli the ArgippKana, 
ItsedoneR, and the Ariamaapea, rich id gold, Ueteorol apical myth of 
tbe UjperboreaoB. Opening of the port of Oadelni towards the west, 
trflich had long been cloaed to the Oreeks. Navigation of CdIeiis ol' 
fiunos. A glance int« the boimdleBS ; an uncco^iig striving for the far 
dinaat ; acourate knowledge of the great natural phenomenon of the 
feiiodic swelling of the sea — p. 61T. 

II. Campaigns of the Macedonians under Alexander the Qreat, and 
& long-e^uriiig infiuesux of the. Bad,rian empire. — With the eiPeplion 
tf the one great event of the diacovcty and opening of tropical America 
tl^hleeo and arhalf centuries later, tbero waa no other period in which 
aricher field of natorai viewa, and a more abnudant mass of malerials 
fee the foimdationB of coauical knowledge, and of comparative etbaolo- 
^ml sCndj were praeented at onee to «ne single portion of the human 
IHe. The use of these materials, and the intellectual elaboration of 
■atter, arc facilitated and rendered of more importance by the direction 
igqnited bj the Sbagirite to empirical investigation, philosophical 
■DMalation, and to the strict definitions of a lajignage of science. The 
lucedonian expedition was, in the slrictest scnao of the word, a scien- 
SCe expedition. CaUiathcnea of Olynthus. the pupil of Ariahitle, and 
Und of TheophtaBtea. The knowledge of the heavenB, and of the earth 
Vd its pnductd, WB« considerably incrsiifed by intercourse with Babylon, 
Md by the obBervationa that had been made by the dissolved Chaldean 
aidtr ofpriaate — p. 536. 

In. Jnereate of tJie coniempiaii'on i^ ihe vmvene tinder the Ptolemies. 
— Oredan Egypt ei^joyed t^e advantage of political unity, whilst its 
'(HgTaphieal position, and the entrance to the Arabian Gulf, brought 
Jbe profitable traffic of the Indian Ocevn within a few miles of the south- 
•Htetn ahorcB of the Mediterranean, The kingdom of the SeleucidEs 
Al not eiyoy the advantages ofa maritime trade, and was frequently 
diaken by the conflicting nationality of the diSerent Satrapies. Active 
tnScon rireraand caravan tracks with Che elevated plateanx of the 
Snw, north of the Utbua-Kiiru and the valley of the Oxns. Knowledge 
M mfmaoons. Re-opening of the canal connecting the Red Sea with the 
Sile aliovB Bubastus. History of this water route, 
'btiooe nailer the protection of the Liiipdca; the Aleiandrian Mus 
■nd two collectiona of boolut in Bnichium and at Ehakotis. Pecnilar 
dinctioQ of these studies. A happy generalisatio 

with Bu industrious accumulation of materiixk. En.- 
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toBthencs of Cjrene. The first attempt of the Greeks, based on imper- 
fect data of the Bematists, to measure a degree between Syene and 
Alexandria. Simultaneous advance of science in pure mathematics, 
mechanics and astronomy. Aristyllus and Timochiures. Views enter- 
tained regarding the structure of the universe by Aristarchus of Samos, 
and Scleucus of Babylon or of Erythrsea. Hipparchus, the founder of 
scientific astronomy, and the greatest independent astronomical observer 
of antiquity. Euclid. Apollonius of Perga, and Archimedes — p. 546. 

IV. Influence of the universal dominion of the Romans and of their 
empire on the extension of cosmical mews, — Considering the diversity 
in the configuration of the soil, the variety of the organic products, 
the distant expeditions to the Amber lands, and under iElius Gallus to 
Arabia/and the peace which the Romans long enjoyed, under the monarchy 
of the CflBsars they might, indeed, during four centuries, have afforded more 
animated support to the pursuit of natural science; but with the Roman 
national spirit perished social mobility, publicity, and the maintenance 
of individuality — the main supports of free institutions for the fiirther- 
ance of intellectual development. In this long period, the only observers 
of nature that present themselves to our notice are Dioscorides, the 
Cilician, and Galen of Pergamus. Claudius Ptolemy made the first 
advance in an important branch of mathematical physics, and in the 
gtudy of optics, based on experiments. Material advantages of the 
extension of inland trade to the interior of Asia, and the navigation of 
Hyos Hormos to India. Under Vespasian and Domitian, in the time 
of the dynasty of Hen, a Chinese army penetrates as far as the eastern 
shores of the Caspian Sea. The direction of the stream of migration in 
Asia is from east to west, whilst in the new continent it inclines from 
north to south. Asiatic migrations begin, a century and a-half before 
our era, with the inroads of the Hiungnu, a Turkish race, on the fur- 
haired, blue-eyed, probably Indo-germanic race of the Yueti and Usun, 
near the Chinese wall. Roman ambassadors are sent under Marcus 
Aurelius to the Chinese Court by way of Tonkin. The Emperor Clau- 
dius received an embassy of the Rashias of Ceylon. The great Indian 
Mathematicians Warahamihira, Brahmagupta, and probably also Arya- 
bhatta, lived at more recent periods than those we are considering; but 
the elements of knowledge, which had been earlier discovered in India 
in wholly independent and separate paths, may, before the time of 
Diophantus, have been in part conveyed to the west by means of the 
extensive universal commerce carried on under the Lagides and the 
Caesars. The influence of these widely diffused commercial relations is 
manifested in the colossal geographical works of Strabo and Ptolemy. 
The geographical nomenclature of the latter writer has recently, by a 
careful study of the Indian languages and of the history of the west 
Iranian Zend, been recognised as a historical memorial of these remote 
commercial relations. Stupendous attempt made by Pliny to give a 
description of the universe ; the characteristics of his encyclopaedia of 
nature and art. Whilst the long-enduring influence of the Roman 
dominion manifested itself in the history of the contemplation of the 
universe as an element of union and fusion, it was reserved for the dif- 
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1 of Chrigtianity (wheii tliat form of failh wns, trora political 
■otirea, forcibly raised to be the religion of the Stale of Byzantiiim) to 
■id ID awakemng an idea of t!iB unity of tlie human race, and by 
tegnea to give to (.hat idea its proper value amid the misciable diaseii- 
doni of religiouB parties — p. 568. 

V. iTTuptiono/ihe Arabs.— EfTecl of a foreign element on the proceM 
of development of European cirilisation. The Araha a Semitic prlmi- 
tire race Euweptible of cultivation, in part dispel the barbarl'm which 
far two huadreil years had covered Europe, which had been Ehakcn by 
ntional convnliiiona; they not only maintain ancient ci>ilisation, but 
■Mend it and open new paths ta natural invcsti^tion Oeoj,rapbical 
tgare of the Arabian peninsula. Products of Hadramaut Ycmeu and 
Oman. Hoaatain chuna of Dschebel-Akbdar and Asvr Gerrha, 
flie wicient emporium for Indian narea, oppoails to the Phceaman settle- 
ments of Arodua and Tylua. The noi-tlieni portion of the peninsula was 
brought ioto animated relatione of contact with other cultival«d states 
by meajiB of the spread of Arabian races in the Syro-Palescinian frontier 
-Bonntainons districts and the lands of the Enphrates. Preexisting 
iDdigenonB Eivilisalion. Ancient participation in the general commerce 
of t^ aaiveree. Hostile advances to the west and to the oast. Hyksos 
and AriiBus, PrJQce oftbeHymyarites, the allies of Minns on the Tigris. 
Peculiar character of the nomadic life of the Arabs, together »itb tbeir 
caranui tracks and their populous cities — pp. 669-576. Influence of the 
Ifestorians, SyrinDH, and of the pbarmaceutieo-medicinal school at 
Ede»&. Taste for intercourse with nature and her forces. The Arabs 
mre the Bct:nal founders of the physical and chemical sciences. Tho 

' le of medicine. Scientific institutions in the brilliant epoch of AU 
nr, Hamn Al-Raschid, Mamno, and Molaiem. Scientific intercourse 
vitb India. Emplojiuent made of the Tscharaka and the Susruta, and 
of the ancient technical arts of the Egyptains. Botanical gardens at 
Conlova under the Caliph Abdurrahman, Ihe poet — pp. 578-589. Efforts 
Bade at independent astronomical observations and iiie improvement in 
lliEtriimenta. Ebn Junia employs the penihilum as a measure of time. 
Iliework of Alhazcn on the refraction of rays. Indian planelaiy tables. 
STie disturbance in tho moon's longitude recognised by Ahiil Wefn. 
Astronomical Congress of Toledo, <o nhicb Alfonso of Castillo invited 
'lElbbia uid Arabs, Observatory at Meragha, of Ulugh Beig. tho 
'dneendaDl of Timur, at Samarkand and its inSucncs. Measurement 
•lit degree in the plidn between Tadtnor and Rakka. — The Algebra of 
Dm Anba has originated from two curronts, Indian and Greek, which 
faig Bowed independently of one another. Mohammed Ben Musa, the 
fSunnreEinier. Diophantus, first translated into Arabic at the close of the 
tenth oentuiy, iiy Abnl Wefa Buzjani. — By the same path which brought 
k Uia Arabs the knowledge of Indian Algebra, Ihey likewise obtained 
In Perma uid on the Euphrates the Indian nnniemls and the knowledge 
tl the ingenious device of Potiiion, or the employmont of the value of 
^Mition. They transmitted this custom to the Kevcnuo officers in 
Sorfliem Africa, opposite to the coasta of Sicily. The probability that 
n..™..^-^ r.^. iir._. — 76 acquainted with Indian numomta «asii«i 
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thui tLe Ante, and tlmt ikey were acquaiated, under Ihe name at Q» 
Bjgtem. of tite AbocuB, with the Gmploymcat of nine cipbecs acoordi>{ 
to thsir poaition-raloc. The tbIuo of pnailion was known tB thft 
Saanpui, dBrivDd from the interior of Aeis. as well ua in the Tmou 
Abacus. Would a pcnnaQcnt dominion of the Anba. taking inU 
HOcounC Uieir almost excluatvc predilection for the scientific (natural, 
dsBcriptive, {dijaicnl, aod tatmnomicol,) results of Greek inTestigaUon 
hare l>ecn beae&Dial to a general a-nd free mental coItiTatioa, and ta the 
orcalive power of art »— pp. 590-eoO. 

VI, FeriodofOie great Oceanic DUamniea.—kmaiea, and the PaciBe. 
EvoDta a.Dd eitenaion of aoieatiS'C knowledge which prepared tbs iraf 
for great geographical discoreries. As the acquaintanca of the nationi 
of Europe with the western portion of the globe conetltuteg the nutlu 
object of this aection, it is aluolntely neccegary t« divide in an iaeontss- 
tible manner the firatdiaHirery of America in ila northern and tempenU 
Kone by the Northmen, from the rediacovery of the same continent in its 
tropioij regioDB. While the Ci^pbate of Bagdad dDiiriahed imdar the 
AbbassideB, America waa discorcrcd and invealigated ID the 41^° north 
latitude by Leif, the son of Erik the lied. The ^roe IsUinds and leo- 
land, accidentally discovered by Naddod, must be regarded aa intenw- 
dinte atat1on«, and as starting poinla for the eipeditiona to the ac4B- 
dinbrian portiima of America. The eastern coasts of Greenland in 
Scoresby's Land (Svalbord), the eastern coasU of Baffin's Bay to 73° W, 
and the catrancc of Lancaster Sound and Barrow's Sttaits. wer« all 
1-iaited— Earlier (?) Irish discoveries. The White Men's I^nd belwem 
Virginia and Florida. — Wtether previously to Ksddod and Ingolfll 
coloniBation of Iceland, this inland was Inhabited by Irish (west-men 
from American. Great Ireland], or by Irish miseionaries (Papar, tlw 
Olerid of Dicuil), driven by the Northmen from the F^roe lalandgt 
The national treasures of tie most ancient recorfa of Northern Bmopt^ 
endangered by disturbances at home, were Irausferred to leelond, whidl 
three and a half centuries earlier enjoyed a iree social constitnUo^ 
and were there preserved te future ages. We are ocquitintad wiUi 
the commercial relations eiistiniE; between Qreenlaad and New Scot- 
laud (the American Markland) up to 1347; but ne Greenland had lost 
its repuUican conatitutioa as early as 1231, and, aa a crown-fief of 
Norway, had been interdicted from holding intercourae with attsogert, 
and therefore also with Iceland, it is not surprising that Columbo^ 
when he vieiled Iceland in 1477, should have obtained no tidings rf 
the new continent sitnated to (be went. Commercial relationa existed 
however as lata as 1481 between the Norwegian port of Bergen and 
Groenlaod— pp. 601-612. 

Widely different in a cosmical point of view from tbe iaolatod and 
luuTen event of the first discovery of the new coatfiient by the North- 
men, was it« re-diaeovery is ita tropical regious by Christopher Coium- 
buK, although that navigator seeking a shorter route to Eastern Asia 
it of discovering a new continent, and like Amerigo 



dkwvtVMB of ths dme of the GfteenUi and the beginning of ihe uix- 
(nath cetttary on (he ricli abundimce of the ideiiJ vorld, oumoC be 
ftcaoDghlj imdarsMod until we hUTC tbrowD a glance on the ageairbich 
Mpinle ColuiDbiia from tile Mooming period of cultivaiicm under the 
juate. — That which giiTG to the sge or Oolumbus tLe pecnliiu' chiLracter 
if an unintemtpted and anecesBfal atriving for an Git«DdGd tnowlcdge 
tf tlie e&nli, w»s the ^)poaniiicB of a annUl nnmber of daring minds 
(Alberais Uagum, floger Bacon, Duns ScotuB, and William of Ocfsjo), 
^riu incited to independent thougbt and to the invcBtigUion of sepo- 
mtb naluni phenomena; Ihe nvtved acqnaintiuuie with the works of 
'ftreeklltamture; the indention of the art of printing; tbo misBionary 
nmhnmiiff I" the Mogul Princes, and the mercantile travels to Eaatcm 
■Ass and South India (Marco Polo, Mandeville, and Nicoio dc'Conti) ; 
provemenl of navigiiion ; and tjie aae of the mariner's eompa«s or 
Iba tnowledge of the north and south pointing of the magnetic needle, 
vlBch we owe to the Chineae through Uio Arabs— pp. 613-629. Karly 
tjons of the Catalans to the wcit«m ahDreB of Tropical Africa ; din- 
t»vecy of the Aiores; gencml atlas of Pieigano of 13UT. GclatiouB 
«f Cdmnboa to Toscanelli nnd Murtin Alonao Fiuzon. The more 
lecoitl; known chart of Juan de la Coaa. The South Pacific and its 
Jdasda — pp. 629-6SU. Ci^overj of the magnetic line of oo variation 
in the Atlantic Oceaa, Infection observed in the iaothennal lines 
I handled nBaticitl milea to the west of the Azores. A pliyainU 
Hoe of demarcation ]» converted into a politicai one ; the line of de- 
ion of Pope Alexander VI. of the 4th of May, 149,1. Know- 
ledge of the diatributioa of hcst ; the line of perpetual mow ia recog- 
niied m a function of geographical latitude. Movement of the wBtcn 
tntiie Atlantic Ocean. Oreatbedsof sea-weed— pp. 650-66S. Extended 
T Into tbe world of space ; an acqnaiDtanco with the atma of the 
ijoolbem akj; more a bbubuoub than a scientific knowledge. Improve- 
'n the method of delennimng the ship's place; tho politicaL 
'nqoirement for establishing the portion of the papal line of demarcation 
inonseed Ihe endeavour to discover practical methods for determining 
lon^tude. The disoovei; and Sret colonisation of America, and the 
rojige to the Ea^t Indies round tJic Cape of Good Hope coincide with 
Uie higheBt perfection of art, and with the attainment of intellectual 
freedom by means of religious refonn. the forerunner of great poliiical 
(OnviduoaB. The daring enterprise irf the 0«nocse aeanum is the first 
^*~k in the immeaaurable chain of myatcrioue evcnta. Accident, and 
; the deceit or intrigues of Amerigo Vespucci deprived tho continent 
^^^ America of the name of Columhus. Influenee of the new world on 
poUticsl insdtutinna, and on the ideas and inclinations of the people 
if the old contiDcnt-— pp. 664-S80. 

VU. Period of great dUanxria in the regioiK of space. — Theapplii 
" tiof tbe telCBGDpe — A more correct view of the structure of th< 
IM jilepBred the naj for these liiBooveriea, Nicholas Copomici 
gajted in nutking observations with the iwlrouamcr Bmdzewaki nt 
MOW nrhcn Columbus discovered Amerioi. Ideal councction between 
Ibemitcenili and seventeenth ceaturiee by Pcurbiich and Ht 
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Cfipeniieus never adTinrad liis ejatem of the tmiveise as an hypoUie^ 
but AH iiifontrovcrtibie Irulh — pp. 6S1-691. Kepler and the cmpiricat 
planetary Inwa which he discoTered — pp. 69*-6i)9. Invention of (Jie 
telescope; Hans Lippershcj, Jacob Adriaanaz (Metius), uid Zachariai 
Jiuueii. The Erst fruits of telescopic vision : mountajna of the mooo : 
clustera of afaiB and the niilkj way ; the four Bal«llite8 of Jnpit«r; the 
triple configuration of Saturn; the cre^ceat form of Venus ; hjIkt spots; 
and tbe period of rotation of tjie sun. The diacoveiy of tbe Hinoll ^j^tlem 
of Jupiter iodicBtesamemombleepoch in tbe fate and sound foundation 
of astronomy. The diseove:^ of Jupiter's satcllitca gave rise to the 
diHcoveiy of the velocity of light, and the recognition of this velocity led 
Id an explaoatioa of tbo abberTation-cllipee of the fixed stars — the 
peroeptivc evidence of the translolory movement of the earth. To the 
discoveries of Galileo, Simon tlarius, and Johaim Kabriciua, foUoved 
the discovery of Saturn's Eatellites by Huygens and Cnssini, of the 
Kodiocol light as a revolting ianlnl^d nebulous ring by Childrey, of the 
variation in brilliancy of the light of the fixed slara liy David Fabricius, 
Johann Bayer, and Holirarda. A nebula devoid of ateis in Andromodft 
described by Simon Marina — pp. 699-714. While the seventeenth 
centQiy owed at its commencem'^nt i<s main brilliancy to the sodden 
exteosion of the knowledge of ttie regions of space aSiirdcd by Ooiiieo 
and Kepler, and at its close to the advance mode in pure mathematical 
science by Newton and Lcilioitz, the mt^t important of the physical 
problems of the processes of light, heat and magnetism, likewiae 
experieniied a beneficial progress during this great age. Double refrac- 
tion and polarisation ; traces of the knowledge of the interference of 
light in urimaldi and Hooke. William Gilbert Beparutes magnelasio 
from electricity. Knowledge of the periodical advance of lines without 
variation. Halley's early conjeeture that the polar light (the phos- 
phorescence of the eartb) is a m^netic phenomenon. Qalileo'B tber- 
moscope and its employment for a series of regular diurnal observa- 
tions at stations of different elev&tion. RcacarcbeB Into the radiation of 
heat Toricellian tubes and meosurementeof altitude by the position of 
the mercury in them. Knowledge of aerial currents and tbe influence 
of the earth's rotation on them. Law of rotation of the winds con- 
jectured by Bacon. Happy bnt short-lived influence of the Academies 
del Cimenlo on the establishment of mathematical natural philosophy as 
based onciperimenL Attempts to measure the humidity of the atmos- 
phere; condensation hygrometer. The electric process; telluric elec- 
tricity ; Otto von Querike sees, for the first time, light in induced elee- 
tricil)-. Beginnings of pneumatic chemistry ; observed increase of 
weight In melats ^m oxidation; Cordonus and Jean Bey, Hooke and 
Mayow. Ideas on the {imdamenlal part of the atmosphere (npiritiii 
nilro-atreug) which enters into all metallic calxes, and is neceatai^ to 
all tie processes of combustion, and the respiration of animals. Influ- 
ence of physical and chemical knowledge on the development of geognosy 
(Nicolaus Steno, Scilla, Lieler) ; the elevation of the sea's bottom and ^ 
littoral districts. In the greatest of all get^noatie phenomena— the 
UAthBnuttJcal figure of the eartb— >(re see perceptibly reflected all Ika • 
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conditions of a primitive age, or in other words, the primitive fluid state 
of the rotating mass and its consolidation into a terrestrial spheroid. 
Measurements of degrees and pendulum experiments in different lati- 
tudes. Compression. The figure of the earth was known to Newton on 
iheoretical grounds, and the force discovered, of the operation of 
which the laws of Kepler are a necessary consequence. The discovery 
of sudi a force,' whose existence is developed in Newton's imperishable 
work Principia, was nearly simultaneous with the opening of new 
paths to mathematical discovery by the invention of the infinitesimal 
calculus— pp. 714-737. 

"VIII. Betrospectf mutHplieiiy, and intimate eowneetUm existing 
among Hie scientific efforts of modern times. — Retrospect of the principal 
momenta in the history (A cosmical contemplation connected with great 
events. The multiplicity of the links of connection among the difiPerent 
branches of science in the present day mereases the difficulty of separa- 
ting and limiting the individual portions— Intellectual activity hence- 
forth produces great results almost without any external incitement, 
and by its own internal power manUiested in every direction. The 
history of the physical sciences gpradoally fuses into that of the idea of 
Universal Nature — pp. 738-741. 
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INCITEMENTS TO THE STUDY OF NATURE. 

XHE IMAGE BEFLECTED BY THE EXTEBNAIi WORLD ON THE 

IMAGINATION. ^POETIC DE8CBIPTI0N OP NATURE. 

IiANDSCAPE PAINTING. — ^THE CULTIVATION OF EXOTIC 
PLANTS, WHICH CHARACTERISE THE VEGETABLE PHTSI- 
OGNOMY OP THE TABIOUS PARTS OF THE EARTH's 
SURFACE. 

We are now about toproceed from the sphere of objects to 
that of sensations. Tne main results of observation which, 
stripped of all the extraneous charms of fancy, belong to the 
purely objective domain of a scientific delineation of nature, 
have been considered in the former part of this work in the 
mutually connected relations, by which they constitute one 
sole picture of the imiverse. It now, therefore, remains for 
us to consider the impressions reflected by the external senses 
on the feelings, and on the poetic imagination of mankind. 
An inner world is here opened before us, but in seeking to 
penetrate its mysterious depths, we do not aspire, in turning 
over the leaves of the great book of nature, to arrive at that 
solution of its problems which is required by the philosophy 
of art in tracing oDSthetic actions through the psychical 
powers of the mind, or through the various manifestatioris of 
intellectual activity, but rather to depict the contemplation of 
natural objects, as a means of exciting a piu-e love of nature, 
and to investigate the causes, which, especially in recent 
times, have, by the active medium of the imagination, so 
powerfully encouraged the study of nature, and the predilec- 
tion for distant travels.* The inducements which promote 
such contemplations of nature are, as I have already remarked, 
of three different kinds, namely, the a)sthetic treatment of 
natural' scenery by animated delineations of animal and 
vegetable forms, constituting a very recent branch of litera- 

♦Seep. 88. 
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tuce ; landscape painting, especially where it has caught the 
characteristic features of the auiiuaJ and vegetable world ; and 
the more widely-diffiised cultivation of tropical floras, and the 
more strongly contrasting opposition of exotic and indigenous 
fomiB. Each of these miglit, owing to their historical rela- 
tions, be made the object of a widely extending consideration, 
but it appears to me more in oonformity with the spiiit and 
ajjn of this work merely to unfold a few leading ideas, in 
ider to remind the riiider how differently the aspect of 
) hue acted on the intellect and feelings of different 
a at different epoohH, and how, at periods characterised 
^^eneral mental cultivation, tbe severer fonns of science 
id the more delicate (onanations of fancy, have reciprocally 
twen to infuse tbeir spirit into one another. In order to 
^Btiet nature in its esklted sublimity, wc must not dwell 
ulusively on its external manifestations, but we must trace 
B image, reflected !n the mind of man, at one time tillin g the 
Jeamy land of pbysical myths ivith forms of giace and 
" tnty, and at another developing the noble germ of artistic 
reatiotts. 
Bi limiting myself to the simple consideration of the iucite- 
"^ EBts lo a scientific study of nature, I would not, however. 
At calling attention to the fact that impressions arising 
m apparently accidental circumstances ofEen — as is repeat- 
ly confirmed by esperience— exercise so powerfiil an effect 
Ithe youthfiil mind as to determine the whole direction of 
■eer through life. The child's pleasure in the fonn 
t, and of seas and lakee,* as delineated in maps; 
e def^re to behold southern stnrs, invisihlB in our hemi' 
^^ e;t the representation of palms and cedars of Lebanon as 
fRoted in our illustrated bibles, may all implant in the mind 
i first impulse to travel into distant countries. If I might 
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source ikim whence sjirang my early and fixed 

At the coDfignratioD of the countries of Italy, Sicil)', sud Greece, 
of tlia Ca^ian and Bed seaa. Sue Jtelalion kislori^e du voy, avx 
-'tota (qititioxir^, I. i. p. 208. 
Dute, Pvn. i. 25-3B. 

Coder pareva tl ciel di lor Gammelle: 

Mttentrional vedovo aiW, 

Foi obe privato sc' dl lairar quelle 1 
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desire to visit the land of the tropics, I should name George 
Forster's Delineations of the South Sea Islands, the pictures of 
Hodge, which represented the shores of the Ganges, and 
which I first saw at the house of Warren Hastings, in Lon- 
don, and a colossal dragon tree in an old tower of the Bota- 
nical garden at Berlin. These objects which I here instancie 
by way of illustration belong to the three classes of induce- 
ments which we have already named, viz., the description of 
nature when springing from an animated impression of terres- 
trial forms; the delineative art of landscape painting; and, 
lastly, the direct objective consideration of the characteiistic 
features of natural forms. The power exercised by these 
incitements is, however, limited to the sphere embraced by 
modem cultivation, and to those individuals whose minds 
have been rendered more susceptible to such impressions by a 
peculiar disposition fostered by some special direction in 
the development of their mental activity. 



DESGBIFTIOK OP NATUEE. — THE DIPPEEENCE OF PEEL- 
ING EXCITED BY THE CONTEMPLATION OF NATUKE AT 
BIPFEKENT EPOCHS, AND AMONGST DIPFEEENT EACES 
OP MEN. 

It has often been remarked that, although the enjoyment derived 
from the contemplation of nature was not wholly imknown to 
the ancients, the feeling was, nevertheless, much more rarely, 
and less vividly expressed than in modem times. In Ins 
considerations on the poetry of the sentiments, Schiller thus 
expresses himself.* "K we bear in mind the beautiful 
scenery with which the Ghreeks were surrounded, and remem- 
ber the opportunities possessed by a people living in so genial 
a climate, of entering into the free enjoyment of the contempla- 
tion of nature, and observe how conformable were their mode 

* See Schiller's S&mmtliche WerJce, 1826, bd. xviii. s. 231, 473, 480, 
486 ; Qervinus, Neuere Oesch. der poet. National-Litteratur der Dealt- 
schen, 1840, bd. i. a. 135; Adolph Becker, in Charikles, th. i. s. 219. 
Compare also Eduard MUller, ti^er SophoUeiache Naluranschavumg 
und die titfe NaXurempfindung der Orischen, 1842, s. 10, 26. 
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rftionght, the bent of their imaginationa, and tlie hahita of 
"lair lives to the simplicity of nature, which was so I'aithAiUy 
dected in their poetic works, we caimot foil to rpraark with 
, how few tracea are to be met amongst tiem of 
i Bentimenttil interest with wtieh we, in modem times, 
1 ournelveB to the individual characteristics of natural 
The Greek poet is certainly, in the highrat degree, 
, Siithlul, and circumstantial in his dcscriptioas of 
:, bnt hiB heart has no more share in his words than if 
e were treating of a garment, a shield, or a suit of armour. 
IS to interest his understanding more than his 
1 perceptions; he does not cling to her charms with the 
: and the plaintive passion of the poet of modem 

L However much truth and excellence there may be in these 
irks, they must not be extended to the whole of antiquity ; 
I moreover consider that we take a very limited view of 
^tiquity when, in contradistinction to the present time, we 
jBBtrict the term eselusively to the Greeks and Romans. A 
d feeling of nature pervades the most ancient poetry 
f the Hebrews and Indians; and exists, therefore, amongst 
' very different descent — Semitic and Indo- Germanic .- 
. We can only draw oonclusionB regarding the feelings ea- 
ttaised by the ancients for nature, from those expressions 
the sentiment which have come down to us in the remains 
I their literature, and we must, therefore, seek them with a. 
(, and judge of them with a caution proportionate to the 
frec[uency of their occurrence in the grand forms of lyric 
d epic poetry. In the periods of Hellenic antiquity — the 
rery season in the history of mankind — we certainly 
Bt*with the tcnderest espressions of deep natural emotion,. 
ided with the most poetic representations of human pas- 
1, as delineating some action derived from mythical history; 
it n>eci£c descriptions of nature occur only as accessories, 
■ "T Grecian art, all things are centred in the sphere of 



fUe description of nature in its manifold richness of form, 
B distinct branch of poetic htcrature, was wholly unknown 
the GhT!eks. The hmdHcape appears among them merely 
the backgromid of the picture of which human figures fon- 
tote the main subject. Fassioiis, breaking forth into 
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action, meted their attention almost exdnsiyely. An me^^ 
life, spent chiefly in public, drew the nunds of men from dw^ 
ing with enthusiastic exclusiveness on the silent workkigV 
of nature, and led them always to consider physical phcM^ 
mena as having reference to mankiud, whether in the relatCicMt 
of external conformation or of internal development.* tf 
was almost exclusively imder such relations that the conskkk 
ration of nature was deemed worthy of being admitted ii^ 
the domain of poetry imder the £mtastie form of comparisons, 
which often present small detached pictures replete witii 
objective truthfulness. 

At Delphi, pfleans to Spring were sung,fbeii^ intended, prohtt- 
bly , to express the delight of man at thetermination of the discotf^ 
forts of winter. A natural description of winter is interwovwi 
(perhaps by the hand of some Ionian rhapsodist) in Ihe 
Works and Days of Hesiod. J This poem, which is composed 
with noble simplicity, although in accordance with the rigid 
didactic form, gives instructions regarding c^riculture, dirte-' 
tions for different kinds of trade and labour, and ethic pi*-^ 
cepts for a blameless course of life. It is only elevated to the 
dignity of a lyric poem, when the poet clothes the miseries of 
mankind, or the exquisite mythical allegory of EptmetheUS' 
cmd Pandora in an anthropomorphic garb, m the theogony 
of Hesiod, which is composed of many ancient and dissimilar 
elements, we frequently find, as, for mstance, in the enume^ 
ration of the Nereides,§ natural descriptions of the realm of 

* Schnaase, Oeschickte der bildenden KiSmste hei den AUen, bd. ii. 
1848, 8. 128-138. 

+ Plut., de E. /. apud Delphos, c. 9. [an attempt of Plutarch's to explaui 
the meaning of an inscription at the entrance of the temple of Delphi 
-*~Tr.] Eegarding a passage of ApoUonins Dyseolns of Alezandilft 
{Mirah. Hist, c. 40), see Otfr. MUller's last work, Oeach. der grietk* 
Liiteratur, bd. i. 1845, s. 31. 

t Hesiodi Opera et Dies, v. 602-561, Gottling, in Hes. Carm, 1881, 
p. xix.; Ulrici, Oesch. der hellenischen Dichtkunst, th. i. 1885, s. 887. 
Bemhardy, Grundriss der griech. Litteratur, th. ii. s. 176. According^ 
to the opinion of Gottfr. Hermann {Opuscula, vol. vi. p. 239) " th# 
picturesque deserlpticni given by Hesiod of winter, bears all the evidence 
of great antiquity." 

§ Hes. Theog., v. 233-264. The Nereid Mera (Od.j xi. 326; Ri 
xviii. 48), may perhaps be indicative of the phosphoric light seen on the 
surface of the sea, in the same manner as the same word naipa desig- 
dates the sparkling dog4itar Shius. 
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Keptnne concealed under tke significant names of mythical 
diuacters. The Bceotian, and, indeed, all the ancient schools 
df poetry, treat only of the pheuoniona of tho extemul world, 
nder the personification of human, forms. 
But if. as we hare already remarked, natural descriptions, 
' whMher they delineate the richness and luxuriance of tropical 
wgetation, or pourtray the haljits of animals, have only 
iKGomc a distinct branch of Kterature in the moat recent 
es, this cireumfltance must not be regarded as a proof of 
Vbe absence of msceptibility for the beauties of nature, where 
tte perception of beauty waa bo intense,* nor mnat we sup- 
pose that the animated esprcssion of a spirit of poetic con. 
temphition was ivanting to the Greeks, who have tranaraittcd 
to ns such inimitable proofs of their creative faculty, alike in 
poetry and in sculpture. All that wo are led by the tendency 
of ottr modem ideas to discover as deficient ia this depart- 
" eat of ancient literature, ia rather of a negative than ot a 
PMJtive Idnd, being evinced less in the absence of suscepti- 
iflity than in that of the urgent impulse to give expression, 
I wtffds, to the sentiment awakened by the charms of nature. 
Hted less to the inanimate worid of phenomena than ta 
fi realities of active life, and to the inner and spontaneous 
DotionB of the mind, the earliest, and, at the same time, the 
ibtest directions of the poetic spirit were epic and lyric. In 
«se artificial forms, descriptions of nature can only occur asi 
kradental accessories, and not as special creations of fancy. 
JU tire inflaence of antiquity gradually disappeared, and as the 
!b%ht beauty of its blossoms laded, rhetoriod figures became 
: and more diffused through descriptive and didactic 
joetry. This form of poetry, which in its earliest philosophical, 
Aalf-socerdotal type, was solemn, grand, and devmd of oma- 
mt— «s we see exemplified in the poem of Kmpedodes On 
Ifature — by degrees lost its simplicity and earlier dignity, as 
it became more strongly marked hy a rhetorical character. 

I may be permitted here to mention a few particular 
nstanees in illustration of these general observations. Ia 
Bonfbrmity with the character of the Epos, we find the moat 
BttractiTC scenes of nature introduced in the Homeric songs 
ely as secondary adjuncts. " The shepherd rejoices ia 
■ Compare JscobB, Xeien 'und Kunst der Allen, bd. L, abth. L 
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the BtDlncM of night, in the purity of the sky, and in the sfarry 
Todicuice of the vault of heaven; he hears from afar the nish 
of the mountain torrent. Ba it pursues its ibamiug course 
swollen with the trunka of oaks that have been borne along 
by its turbid waters,''* The sublime description of the 
sylvan loneKness of Parnassus, with its sombre, thickly- 
wooded and rocky valleyB, contrasts with the joyous pictures 
of the many-fountained poplar groves in the Phteacian island 
of Scheria, and especially of the land of the Cyclops, " where 
meadows waving with luxuriant and succulent grass encircle 
the hills of unpruncd vines. "f Pindar, in a dithyrambus in 
praise of spring, recited at Athens, sings of " the earth 
covered with new-bom flowers, when, in the Argive Nemtea, 
tie first opening shoot of the palm announces the coming of 
balmy spring." Tiien he eings of Etna as " the pillar of 
heaven, the/osterer of enduring snow;" but he quicldy turns 
away from these terrific forms of inanimate nature, to CMebrato 
Hiero of Syracuse, and the victorious combats of the Ore^B 
with the mighty race of the Persians, 

We must not forget that Grecian scenery presents the 
peculiar charm of an intimate association of land aud sea, of 
shores adorned with vegetation, or picturesijucly girt round 
by rocks gleaming in the light of aerial tints, and of an ocean 
beautiful in the play of the ever-changing brightness of its 
deep-toned moving waves. 

Although to otiier nations, sea and land, in the different 
pursuits of life to which they give rise, appeared as two sepa- 
rate spheres of nature, the Greeks — not only those who in- 
habited tlie islands, but also those occupying the southern 
portion of the continent — enjoyed, almost everywhere, the 
aspect of the richness and sublime gmadour imparted to the 
scenery by the contact and mutual influence of the two ele- 

• mat. Till. E66-BE9; iv. 452-455; iti. 115-119. Compare alaa the 
crowded but anlmatel deacriplion of the aoimal world, which precedes 
tie review of the army, ii. 458-475. 

+ Od., lii. 431-445; vL 290; ix. 115-189. Compare also "the ve> 
dant overahadowing of the grove" near Caljpao'e grotto, " where erea on 
immortal would linger with admLratiou, r^oicing ia the beautiful view," 
T. G5-T3; the breaking of the surf on the shorcB of tho PhtcBciui 
Islands, r. 400-442; and the gardens of Alcinoua, vij. 113-130. On 
the vernal dithyrambus of Fiudiir, see BHckb, Pindari Opera, t. VL 
pL ii. p. 676-679. 
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■ ments. How can we suppose th.at so intellectual and highly 
I ^ftcd a race should have remained insensihle to the aspect of 
I the forest- crowned chffa on the deeply-indented shores of the 
I'-MediterranGan, to the silent interchange of the influences aflfect- 
Ving the surface of the earth, and the lower strata of the 

■ atmosphere at the recurrence of regular seasons and hours, 
JflT to the distribntion of vegetable forms? How, in aa age 
K'When the poetic feelings were the strongest, could tMs 
ntedve state of the eenses have failed to manifest itself in 
[ideal contemplation? The Greek regarded the vegetable 
rirorid as standing in a manifold and mythical relation to 
[ Leroes and to the gods, who were supposed to avenge 

orery injnry inflicted on the trees and plants sacred to them. 
Tmngination animated vegetable forma with life, but the 
^pes of poetry, to which the pecidtar direction of mental 
SctiTity amongst the ancient Greeks limited them, gave only 

, m partial development to the descriptions of niatural accneiy. 

I Occasionally, however, even in the writings of their tragic 
poets, a deep sense of the beauty of nature breaks forth 
in animated descriptions of scenery in the midst of the most 
excited passions, or the deepest tones of sadness. Thus, when 
CEdipus is approaching the grove of the Eumenidea, the chorus 
sings "' the noble resting-place of the illustrious Colonos, where 
the melodious nightingale loves to tarry and pour forth its 
clear but plaintive notes." Again, it sings " the verdant 
gloom of the thickly mantling ivy, the narcissus steeped in 
heavenly dew, the golden-beaming crocus, and the haoty.and 
ever fresh-sprouting ohve-tree."* Sophocles strives to extol his 
Dative Colonos, by placing the loi^y form of the feted and royal 
wanderer by the brink of the sleepless waters of Cephisua, 
surrounded by soft and bright scenery. The repose of nature 
heigbtens the impression of pain called forth by the image of 
the noble form of the blind sufferer, the victim of mysterious 

• (Ed. Colon., V. 668-71B. Amoagst delineatbna of Bcenerj, indi- 
catiro of a deep feeling of nature, I would here further mention, tbe 
dMolption of Citbeeron in the Bacdiie of Euripidea, r. 104fi (Leske, 
Sorth. Qreece, vol. IL p. 370), whern the messenger BscendH from the 
nllej of AsopDa, the mfereiice to tho sunrise iu the valley of DelphoB, 
in Ihe Ion of Euripides, v. 82, and the gloomj picture in the Hymn 
OK De!o», V. 11, b; CaUimachns, in wbich the holy DcIdb Ib represented 
u Bumiunded by aeargolla, and ecoorged lij tempeataoua vavea. 
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and fatal passion. Euripides* also dieHghts in jacturesque 
descriptions of *' the pastures of Messenia and Laconia, which 
under an ever mild sky, are refrei^ed by a thousand fountains, 
and by the waters of ike beautiful Pamisos." 

Bucolic poetry, which originated in the plains of Sicily, 
and popularly indined to the dramatic, has been justly term^ 
a transitional jform. Its pastoral epics describe on a small 
scale human beings rather than natural scenery ; and in thiif 
form it appears in its greatest perfection in tibe writings oi 
Theocritus. A soft elegiac element is peculiar to the id^d, 
as if it had emanated from '* the longing for some lost idea,'* 
as if in the breast of mankind, a certain touch of melanch<dy 
was ever mingled with the deep feelings awakened by the 
aspect of nature. 

True Hellenic poetry expired with the freedom of the 
Greeks, and became descriptive, didactic, and instructive^ 
Astronomy, geography, htmting, and fishing, were converted 
in the time of Alexander into objects of poetic consideration, 
and often adorned with a remarkable degree of metrical 
skill. The forms and habits of animals are depicted with 
grace, and not unfrequently with such accuracy that the par- 
ticular genera or even e^ecies may be recognized by the 
classifying naturalist of the present day. All these compo- 
sitions are, however, wholly wanting iu that inner life — that 
inspired contemplation of nature — ^by which the external wwrld 
becomes to the poet, almost imconsciously to himself, a sub- 
ject of his imagination. The preponderance of the deserip- 
tlve element shows itself in the forty-eight cantos of the 
Dionysiaca of the Egjrptian Nomius, which are remarkable 
fat lieir skilftdly artistical versification. The poet dweDs 
with pleasure on the delineation of great convulsions of 
nature ; he makes a %re kindled by lightning on the woody 
banks of the Hydaspes, bum up even the fishes in the bed ii 

* Accordfag to Strabo (li^- viu- P- ^^^t Caaatib.), who accuses the 
tragedian of giving a geographically incorrect boundary to Elis. TOaf 
beautiful passage of Euripides occurs in the Cresphontes. The de^ 
Scription of the excellence of the district of Messenia, is intimately 
connected with the exposition of its pc^itical relations, as, for instaoee, 
the division of the land amongst the Heraclidse. The delineati<»i ef 
natnre is, therefore, here too, as BUekh ingenioBi^y remark^ aasodated 
with human interests. 
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4ke river; and he shows how asccndiug Tapoura oecfiaion 
'■fte meteorological proeesBes of the storm and electric rain. 
Jklthoogh capable of writing romantic poetry. Nonnus trf 
Jaoopolis is remarkahly iineqiial in his style, being at one 
itcd and exciting, and at auother tedious and 
.^terbose. 

A dc^cper feeling for nature and a greater delicacy of sensi- 
'Mlit? ie mnniiested in some portionii (rf the Greek Anthology 
" " ■ 'l hm been transmitted to us in sadi various ways, and 
Buch different epo»is. In. the graceful translation of 
Ter3fthing that relates to animal and vegetable forms 
collected in one section, — these passages being small 
consisting in most cases, of mere allusions to indi- 
irms. The plane-tree, which " nourishes amid its 
the grape swelling vrith juice," and which in the 
of Dionysius the Elder, first penetrated from Asia Minor 
the island of Diomedcs, to the shores of the Sicihan 
is. perhaps, too often introduced; Btill. on the whole, 
ttve ancient mind shows itself Tn<H;e inclined in these songs 
mi epigrams, to dwell on the animal than on the vegetable 
mdd. The vernal idyl of Mcleager of Gadara in Cmlo-Syria, is 
■ Boble and at the same time a more considerable compoition.* 
On account of the renown attached from ancient times to 
die spot, I would not omit to mention the description of the 

• Mcliagri Reliquim, ed. Manso, p. 5. Compare Jacobs, Lfl/en und 
'.er Allen, bd. i, abth. i. a. xv. alith. ii. a 160-130. Zenohetti 
Mnuelf to have been the first M discover Helcoger's poem on 
_ la the middle of Che ei^teenth eentiiiy, {Mel. GadaTeai lit- 
^(r/rfytfionjirCB, p. 5);Beo Brunatii J no/,, t ilL p. 105. There are 
' — *ne sjlvan poems of MarianoB in. the Aiiilwl. Oraca, ii. 511 aad 
Helcager'a poem c<m(nist8 irell Witt the praise of Spring in 
edogncn of nimoriuE!, a, fo^bist, tcho vms teadier of rhetoric at 
I Alh^B noder Jnlian. The atjle, o-n Uie whole, la cold and profusely 
onute, hot in unne parts, especial]; in the deHciiptive ponione, this 
vriter somefinies approximate)! closcljto the modem iray of conBideriae 
aMQre. ITimerii kopMxta Erlogie et Dsdamatlones, ed. Womacloi^ 
ITWO. (Oratio iii. it-6, and ixi. 5.) It seems eitraordinarj that the 
luvel; ritulion of Conetantinople sbonid not have inspired the Bophists 
(Olat. vii. 6-7: xvi. 3-^). The paasagis of Nonnus, referred to In the 
lecl, ooeoT tu IHoity*. ed. Petri Cuoai, 1810, lib. ii, p. 70, vl. p. IS9, 
uiiL p. 16 and 619, ixvj. p. 694. Conip^ also Ouwaraff, i^onnuf 
TO. PoBopoiw, der Dkhter, 1817. B. 3, 19, 31. 
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wooded valley of Tempe, as given by .^ian.* probably in 
imitation of some earlier notice by Dictearchns. It is the 
most detailed description of n atural scenery by any of the Greek 
prose writers that we possess; and although, topographical, it 
IS also picturesque, for the shady vale is animated by the 
Pythian procession {t/ieoria,') " which breaks from the sacred 
laurel the atoning bough." In the later Byzantine epoch, 
about the close of the fourth century, we meet more frequently 
with descriptions of scenery interwoven in the romances m 
the Greek prose writers, as is especially manifested in lie 
pastoral romance of Longus-.f in which, however, the tender 
scenes taken from life greatly exec! the expression of the sen- 
eations awakened by the aspect of nature. 

It is not my object in the present work, to extend these 
references beyond what my own special recollection of par- ] 
ticular forms of art may enable me to add to these genaal 
considerations of the poetic conception of the external world. 
I should here quit the flovrery circle of Grecian antiquity, 
if, in a work to which I have ventured to prefix the title 
of Cosmos, I could pass over in silence the description of 
nature with which the pseudo- Aristotelian hook of Cosmos, 
or. Order of the Universe, begins. It describes " the earth aft 
adorned with luxuriant vegefition, copiously watered, and (as 
the most admirable of all) inhabited by thinking beii^."J 
The rhetorical colour of this rich picture of nature, so totally 
unlike the concise and purely scientific mode of treatment 
characteristic of the Stagirite. is one of the many indications i 
by which it has been judged that this work on the Cosnwa is J 
not his composition. It may, in fiict, be the productioa of I 

• jEUani Var. Hist et Froffm., lib. iiL caa 1. p. 139, KDhn. 
Compare A. Buttjuium, Qiuest. de Dictearcho (fTHunb,, 1S3S, p. 32,) 
and Qeogr. gr. min,, ed. Gail, vol. iL pp. Ii0-H6. We ubserve in tta 
tragic poet Chieremoa a remarkable love of nature, and eBpeciaUy a pre- 
dileetiua for flovers which bis been iwnipaHiil by Sir William Jones to 
the Ben(iment« evinced in the liuliaa poete. See Welcber, OriecAwcftd 
TracOdien, abth. iii. a. 1088. 

+ Longi PastoToXia {Daphnis etCMae, ed. Seiler, lS43,)lib. i. B; iiL 
12, and iv. 1-3; pp. 92, 125, 137. Compare Villomaine, 5'«r let 
Somana grecs, in liig MSlaages de LiMrature, t. ii. pp. *35~448, whew i 
Longns IB compared with Becnardin do St. Pierre. 

t PBeudo-Arislot, dt Mvstdo, cap. 3, 11-20, p. SS2, Bekker. 
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Apuleius,* or of Chryaippus,! or of any other author. In 
the place of lie passages relating to natural scenery which 
we cannot venture to aserihe to AriHtotle, we possess, how- 
CTCr, ft genuine fragment which Cicero has preeerved to 
us from a lost work of Aristotle.J It runs thus: — "If 
there were beings who lived in the depths of the earth, in 
dwellings adorned with statues and paintings, and eyerything- 
■which is possessed in rich abundance by those whom we 
esteem fortunate ; and if these beings could receive tidings 
of the power and might of the gods, and coidd then emerge 
from thieir hidden dwellings through the open fissnres of the 
earth, to the plitoes which we inhabit; if they could suddenly 
behold the earth, and the sea, and the vault of heaven; could 
recognise the expanse of the cloudy firmament and the might 
of the winds of heaven, and admire the sun in its majesty, 
beau'^, and radiant effulgence ; and, lastlv, when night veiled 
tise earth in darkness, they conld behold the starzr heavens, 
the changing moon, and the stars rising and settmg in the 
nnTarying course ordained from eternity; they would surely 
exolaijn, ' there are gods, and such ^;reat things must be the 
work of their hands.' " It has been justly observed, that this 
passage is alone sufficient to corroborate Cicero's opinion of 
"the golden flow of Aristotle's eloquence,"^ and that his 
vords are pervaded by something of the inspired foree of 
Hsto's genius. Such a testimony to the osistenee of the 
lieaTenly powers, drawn from the beauty and stupendous 
greatness of the works of creation, is rarely to he met with in 
&0 works of antiquity. 

" See Stalir, ArUCoteUs hei den RBmern, 1834, 8. 173-377. Osann, 
StUr&gt xia- griech, -and rdm. LitteratvrgesckiclUe, M. i., IflSB, b. 
. 10^1B2. Stshr (s. 172) supposea, like Heumaim, that the pceeent 
Greek U an altered tnuislation of the Lntiu text or Apulciua. The 
laUer sajg distinctly (de Maado, p. 2^D, Bip.), " that he has foUoired 
Arislotle and TheophrastaB, in tho composition of his work." 

t Oaann, op. cit., s. 194-366. 

t Cicero, de Natvra Deonaa, ii. 37. A pnasage in which Seitua 
Bm[dricu8 (adversua Phyticoe, lih. ix. 22, p. 554, Fahr.) instanccB it 
■iinilar eipresBioa of Aristotle, deseivoB the more attention from the 
Act that the same irriter ahortlj before (ii. 20) allndea to another work 
«f Aristotle (on divination and dreams) which ig alio lost to db. 

S " Aristotelca fliunen orationia aareum fnndens." Cic., Aaui. Quasi., 
a. aip. 38. (Compare Stahr, AristoCelia, th. ii. s. IGl, uid JrutoCeb* 
fei (ioi JtCmem, n. 53.) 
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That which we miss in the works of the Greeks, I will not nky 
from their want of susceptibility to the beauties of nature, but 
from the direction assumed by their literature, is still more rarely 
to be met with amongst the Romans. A nation which, in accord- 
ance with the ancient Sicilian habits, eyinoed a decided predilec- 
tion for agriculture and other rural pursuits, might have justified 
other expectations ; but with all their disposition to practical 
activity, the Eomans, with the cold severity and practical 
imderstanding of their national character, were less susceptible 
of impressions of the senses than the Greeks, and were more 
devoted to every-day reaUty than to the idealising poetic con- 
templation of nature. These differences in the habits and 
feelings of the Greeks and Eomans, are reflected in their 
literature, as is ever the case with the intellectual expression 
of national character. Here, too, we must notice the acknow- 
ledged difference that exists in the organic structure of their 
respective languages, notwithstanding the affinity between the 
races. The language of ancient Latium possesses less flexibi- 
lity, a more limited adaptation of words, a stronger character 
of " practical tendency," than of ideal mobility. Moreover, 
the predilection evinced in the Augustan age for imitating 
Greek images, must have been detrimental to the free out- 
pouring of native feelings, and to the free expression of the 
natural bent of the mind; but still there were some powerftd 
minds which, inspired by love of coimtry, were able by 
creative individuality, by elevation of thought, and by the 
gentle grace of their representations, to surmoimt all these 
obstacles. The great poem of nature, which Lucretius has so 
richly decked with the charms of his poetic genius, embraces 
the whole Cosmos. It has much affinity with the writings of 
Empedocles and Parmenides, the archaic diction of the 
versification heightening the earnestness of the descriptions. 
Poetry is here closely interwoven with philosophy, without, 
however, felling into that frigidity of style which, in contrast 
with Plato's richly fenciful mode of treating nature, was so 
fim^sxely blamed by Menander the Rhetorician, in the sentendie 
he pronounced on the Hymns of Nature.* My brother has 

* Mentmdri Rhetwria Comment, de JEncomiia, ex. rec. HeeresL, .1785, 
most, i Qfip. 5, pp. 38, 89. The severe critic terms the didactic poem 
lOn ntsture, a frigid composition, (^vxpoT^pov) in which the foxojBS ^ 
nature are brought forward divested of their personaLitj? — ^ApoUo m 
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n with much ingenuity the etriking analogies and difibr- 
8 vhich have arisen from the amalgELmation oi metaphysi- 
ans with poetry ia the anciwit Greek didactic 
L the works of Lucretius, and in the episode 
ivad of the Indian Epic Mahahharata.* The great 
mI picture of the universe by tie Roman poet, contracts 
I cold doctrine of atoms, and in its fi-equently visionary 
; hypoLheees, with his vivid and animated delineO' 
f the advance of in unkind from the receeses of the forest 



e pursuit of agriculture, to the control of natural forces, 
Daore elevntcd cultivation of mind and languages, and 
igh the latter to Bocial eivihsation-t ^Vhen in the midst 
ef 'die active and busy life of the (Statesman, and in a mind 
«x<nted by political passion, akeentrasceptibilityfor the beauties 
of nature and an animated love of rural solitude etill subsists, 
Its source must be derived from the depths of a great and 
noblG character. Cicero's writings testify to the truth of this 
assertion. As is generally known, many points in his book 
De Lcgibas, and in that De Oraiore, are copied from Plato's 
Phicdnu;X yet his delineations of Italian nature do not on 

li^t, Hera as tlie coaccotratlon of all tho phenomena of the atioo!!- 
pherc, and Jupiter ae beat. Plutarch also ridiunleH the so-called poema 
cf laitorc, which have or&y the form of pootiy (de aud. pod., p. 27, 
Slqih.) Apcordiag to tho StagMte (de Poet., c. i.], Empedoclea was 
mora a phTsiologiHt than a poet, soA hia nothing in commoa with 
Somar, but the rhythmical meuEurc used by both. 

* "It nay appear aingukr, but yet it ie not the less correct, to 
attempt to connect poetiy, which rejoiced everywhere in variety of form, 
colour, and character, vith the simpleat and moat abGtract Ideas. 
Poatry, ieienets philoBophy, and hiatory an not neMseariiy and esBeo- 
tially divided; they are utrited wherever man iB still in nnison with the 
particular stage of liia development, or nhoneier, from a tnily poetic 
mood of mind, he can in imagination bring himself bacE: to it." 
Willkem von Hnmboldt, Oeeaiamdte JTcrte, bd. i. a. 98-102. (Com- 
pare also Bombardy, SOm. Littennna; s. 2I6--21B, and Fried. Schlegel, 
B&mmtiidte Wtrke, bd. i. b. 108-110.) Oiooro (Ad QaitU. Jratrem, 
IL Il.l agcrihos, if not pettishly, at any late very aererely, more tact 
than creative talent (ingeimcm) ta LnoreUna, who has been so hJ^y 
piuaed Iry Tfigil, OUA; and QuinUliaii. 

t Lncret, Hb. v. v. 980-14B5. 

t Plata, Phadr., p. 230; Cicero, de Leg., i. 6, IB; ii. 2, 1-3; it 3, fi. 
(Compare Wagner, Comment, pot. in Cic d« Leg., 18H, p. fl); Cio. 
<<< Oraiore, L 7, 28, (p. 16, Bflendt.) 
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that accoimt lose ony of their individuality. Plato eztolE in 
general terms, " the dark ahiide of the thioklv-Ieaved plose- 
tee« ; the luxuriance of plants and herbs in all the iragranoe 
of thfir bloom ; and the sweet summer brecKea which £iii the 
chirping swarms of grasshoppers." In Cicero's BmoUer 
sketches of nature we find, as has lately been remarked by an 
intelligent enquirer,* all things described as they still exist in 
the actual landscape, we see the Liris shaded by lofty popiare, 
and aa we descend from the steep mountain behind the old 
towers of Arpinum, we see the grove of oaka on the margin 
of the Fibrenus, and the island now called Isola di CarneOo, 
which is fonned by the division of the streaui, and wliitiiei 
Cicero retired in order, as he said, to " give himaelf up to 
meditation, reading, and writing." Arpinum, situated on the 
Volscian hills, was the birth-place of the great stateamsn, 
and its noble scenery no do'ubt exercised aa influence on his 
character in boyhood. Unconsciously to himself, the extemat 
aspect of the surrounding scenery impresses itself upon the sod 
of man, with an intensity corresponding to the greater or len 
degree of his natural susceptihility, and becomes closely inter- 
woven with the deep original tendencies and the free natural 
disposition of his mental powers. 

In the midst of the eventful storms of the year ^08 
(from the foundation of Rome), Cicero found consolation in 
his villaa, alternately at Tusculum, Arpinum, Cum«a, and 
Antium. " Nothing can be more dehghtfid," he writes to 
Atticua,t "than this solitude — nothing more charming than 
thiscountry place, the neighbouring shore, and the view of the 
sea. In the lonely Island of Astura, at the mouth of the river 
of the same name, on the shore of the Tyn'henian seB, no 
human being disturbs me; and when early in the morning I 
retire to the leafy recesses of some thick and wild wood, I do 



* See H. 431-i34 of the ttdmi rable work bj Endolpli Abeken, Bedor 
«f the Qjmnafium at Osaabriick, which appeiired m 1S35, under tiia 
title of Cicero in atinen BH^an. The importaat addition relatire to 
the birthplace of Cicero is by H. Abeken, the learned nephew of the 
■othor, who wan formerly ebapbin W the Prusaian Embasfij &t Rome, and 
is now taking part in the important Egyptian expedition of ProfeBHT 
LepsiuB. See also on the birthplace of Cicero, Yaleiy, Yoy. Mat. ea 
laOie, i. lii, p. 421. 

f Cic., Mp. ad Atticum, xiL S and 15. 
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Bot leare it till the evening. Nest to my Atticus iiotljing is 
BO dear to me as eolltude, in which. I hold commuuion with 
pkiloEophy, although often interrupted hy my tears. I slnig- 
B much as I am able against such emotions, but an jet 
I not equal to the contest." It has frequently been 
jemarked, that in these letters and in those of the younger 
Pliny, passages are met with which manifest the greatest 
barmony with the expressions in use amongst modem sonti- 
mental writers; for my own part, I can only find in them the 
) of the same deep-toned sadness, which in every age 
a every race bursts forth from the recesses of the hoavily- 
ssed bosom. 
Amid the general diffusion of Roman literature, an ac- 
{QOintancG with the great poetic works of Virgil. Horace, 
and TibuUus is so common, that it would be superfluous to 
Swell on individual esamples of the tender and ever wakeful 
Lsibility to nature, by which some of these works are ani- 
,ted. In Virgil's great Epic, the nature of the poem tends 
to make descriptions of scenery appear merely as accessories, 
occupying only a very email space. There is no individual 
portniiture of particular localities,* but a deep and intimate 
comprehension of nature is depicted in soft colours. 'Where, 
Jin- instance, has the gentle play of the wares, or the stillness 
(f night been more happily described? And how well do 
"Vse pleasing pictures contrast -with the powerfid description 
f the bursting tempest in the first book of the Georgics, 
od the picture in the -■Eneid of the voyage and landing at 
be Strophades. the crashing fall of the rock, or the flames 
mitted from Mount Etna.f 
From Ovid, we might have expected as the fruit of his long 
a the plains of Tomi in. Lower Mcesia, a poetic de- 
Imptioa of the marshes, of which, however, no account has 
The ptusa^B from Virpl, which, are adduced b; Maltc-Bmn 
(inuifu des Voyaaes, t. iii. iSOB, pp. 235-266,) as local descriptions, 
' show that the poet had a knowl<;dge of the produce of diScrcnt 
eg, as for instance, the enfTniD of Mount Tmolus, that he was 
lualnted with the incense of the Sa-heans, and with the true names of 
eta, and that eveu the mephitic vaponrs which riw 
the Apennines near Amsanctiis, were not unknown lo 
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been transmitted to us from antiquity. The exile did not 
indeed see that kind of steppe-like plain which in summer is 
densely covered with juicy plants, varying from four to six 
feet in height, and which in every breath of wind present the 
aspect of a waving sea of flowering verdure. The place of 
his banishment was a desolate swampy marsh-land, and the 
broken spirit of the poet, which gives itself vent in unmanly 
lamentation, was preoccupied with the recollection of the 
enjoyments of social life and the political occurrences at 
Ex)me, and thus remained dead to tiie impressions produced 
by the contemplation of the Scythian desert, with which he 
was surrounded. As a compensation, however, this highly 
gifted poet, whose descriptions of nature are so vivid, has 
given us, besides his too frequently repeated representations of 
grottoes, springs, and " calm moon-light nights, " a remark- 
ably characteristic, and even geognostically important delinea- 
tion of a volcanic eruption at Methone, between Epidaums 
and TrcEzene. The passage to which we allude, has already 
been cited at another part of this work.* Ovid shows us, as 
our readers will remember, " how by the force of the impreg- 
nated vapour, the earth was distended like a bladder filled 
with air, or like the skin of the goat." 

It is especially to be regretted that Tibullus should have 
left no great composition descriptive of the individual cha- 
racter of nature. Amongst the poets of the Augustan age, he 
belongs to the few, who being happily strangers to the Alex- 
andrian learning, and devoted to seclusion and a rural life, 
drew with feelmg and therefore with simplicity from the 
resources of their own mind. Elegies,f of which the land- 

* Compare Ovid, Met., i. 568-676; ill. 165-164; iii. 407-412; viL 
180-188; XV. 296-306; Trist., lib. i., El 3, 60; lib. iii., M 4, 49; 
SI. 12, 15; Hx Ponto, lib. iii. Ep. 7-9, as ingtances of separate pictures 
of natural scenery. There is a pleasant description of a spring at 
fiymettus, beginning with the verse, 

"Est prope purpureos coUes florentis Hymetti," 
(Ovid, de Arte, Am. iii. 687), which, as Boss has remarked, is one of the 
rare instances that occur of individual delineations of nature, referring 
to a definite locality. The poet describes the fountain of Kallia sacred 
to Aphrodite, so celebrated in antiquity, which breaks forth on the west- 
ern side of Hymettus, otherwise so scantily supplied with water. (See 
Boss, Letter to Professor Vuros, in the Oriech. medidn. Zeitschirifl, 
June, 1837. 

+ Tibullus, ed. Voss, 1811, Meg., lib. 1. 6, 21-34; Ub. ii. 1, 37-66. 



DESCRITTIONB 



F NATT7EE BY THE HOMAHS. 



387 

I '•eape only constituteB the background, must certainly be 
redded as mere pictures of socid habits, but tbe Lustration 
^Oie Fielih, and the Sixth Elegy of tie first book ehow ub 
iriiat vas to biiTe been espected from the fincnd of Horace 
widof MeB§i^. 

LitCKn, ite grandBon of tbe rhetorician M. Annreiis Seneca, 
oertunly resembles the latter too much in the rhetorical oma- 
tioD of his dictLun, but yet we iind amonj^st his works an 
admirable and vividly truthful picture of the dcstruclion of a 
Dmidic forest,* on the now treeless shores of Marseilles. 
The half-severed oaks support themselves for a time by 
leaning tottering against each other; and stripped of tBelr 
leaves, suffer the first ray of light to pierce their awful and 
satred j;loom. He who has long- Kved amid the forests of the 
New World, must feel how vtridly the poet witli a few touches 
has depicted the luxuriant grovFth of trees, whose colossal 
remains lie buried in some of the turf moors of France. In 
the didactic poem of ^tna by Lncilius the younger, a friend 
of L. Annfeus Seneca, we certainly meet with a truthiul 
description of the phenomena attending tie eruption of a 
volcano; but the coneoption has much less of individuality 
than the work entitled ^tna Dialogui,'\ by Bembo, of which 
we have already spoken in terms of praise. 

When, finally, at the close of the fourth century, the art of 
poetry in its grander and nobler forms, faded away, as if 
exhausted, poetic emanations, stripped of tbe charms of crea- 
tive fancy, turned aside to the barren realities of science and 
of description. A certain oratorical polish of style coiJd 
not compensate for the diminished susceptibility for nature, 
and an Idealising inspiration. As a production of this 
unfruitful age, in which the poetic element only appeared at 
an incidental external adornment of thought, we moy instance 
a poem on the Moselle by Ausonius. As a native of Aqui- 

• Lucan, Phart., iii. 400-452 (vol. i. p. 374-384, Webflr). 

-|- Tbe i)oeia of Lnciliiis, which U vcr; probabtf iipirt of a larget 
poetic work, on the aalunil cbuuctetistics of SioU;, was ascribed 
by VTcrtiMlorf io ComeliuH Sevorua, The passages especially varUij 
of Mteniion are the pnuies of general knoHledge considered as " the 
imu of the Mind," V. 270-280; tlie lara currcnM, v, 360-370 and 
*7*-513; IhecruptiouB of water at the foot of the volcano (T), v. 3a6; 
Ihl formalion of pnnucc, v. 425 (p, rvi.-ss. 82, 43, 49, 5U, 56, ed. 

2 c 2 
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tanian Graul, the poet had accompanied Valentinian in his 
campaign against the Allemanni. The Mosella, which was 
composed in ancient Treves,* describes in some parts, and 
not ungracefully, the akeady vine-clad hills of one of the 
loveliest of our rivers, but the barren topography of the 
country, the enumeration of the streams falling into the 
Moselle, and the characteristic form, colour, and habits 
of some of the different species of fish that are found in 
these waters, constitute the main features of this wholly 
didactic composition. 

In the works of the Roman prose writers, among which we 
have already cited some remarkable passages by Cicero, 
descriptions of natural scenery are as rare as in those of 
Greek authors. It is only in the writings of the great his- 
torians, Julius Caesar, Livy, and Tacitus that we meet with 
some examples of the contrary, where they are compelled to 
describe battle fields, the crossing of rivers or difficult moun- 
tain passes, in their narrations of the struggle of man against 
natural obstacles. In the Annals of Tacitus, I am charmed 
with the description of the untoward passage of Grermanicus 
over the Amisia, and the grand geographical delineation of 
the mountain chains of Syria and Palestine.! Curtius has 
left us a fine natural picture of a woody desert to the west of 

♦ Dedi Magni Ausonii Moaella, v. 189-199, pp. 15, 44, BiScking; 
See also the notice of the fish of the Moselle, which is not unimportaat 
with reference to natural history, and has been ingeniously applied by 
Talenciennes, v. 85-160, pp. 9-12, and contrast it with Oppian (Bern- 
hardy, Oriech. Litt., th. ii. s. 1049.) The Orthinogonia and Thisria/ca 
of -^milius Macer of Verona (imitations of the works of IN'icander of 
Colophon) which have not come to us, belonged to the same dry didactic 
style of poetry which treated of the products of nature. A natural 
description of the southern coast of Gaul, which is to be found in a poeti- 
cal narrative of a journey by Claudius Rutilius Numatiaifus, a statesman 
under Honorius, is more attractive than the Mosella of Ausonius. Euti- 
lius, who was driven from Rome by the irruption of the Gkiuls, is I'etum- 
ing to his estates in Caul. We unfortunately possess only a fragment 
of the second book of this poem, and this does not take us beyond the 
quarries of Carara. See Rutilii daudii Nwmatiani de Reditu suo 
(e Roma in OcUliam Narbonenserri) libri duo, rec. A. W. Zumpt, 1840, 
p. XV. 31-219 (with a fine map by Kiepert). Wemsdorf, Poetas LaL 
Min., t. V. pt. i. p. 125. 

+ Tac. Ann., ii. 23-24; Hist., v. 6. The only fragment preserved 
bfr the Rhetorician Seneca, {Stiaaor., 1. p. 11, Bipont) tiiat we possess of 
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Hecatompylos, through which the Macedonian army had to 
pass in tiie marshy region of Mazanderan.* I would refer 
more circunjBtantially to this passage if our uncertainty aa to 
the age in which this writer hvcd, did not prevent our 
deciding what was due to the poet's own imagination, and 
what was derived boia historic sources. 

The great encydoptcdic work of the elder Pliny, which, by 
the ricDness of its contents, surpasses any other production oi 
antiquity, will be more fully considered in the eeq^nel, when 
we enter on the " history of the contemplation of the universe." 
The natural history of Pliny, which has eserciaed a powerM 
influence on the middle ages, is, as his nephew, the younger 
Pliny, has elegantly remarked, " manifold aa nature itself." 
As the creation of an irresistible passion for a comprehensive, 
bat often indiscriminate and irregular accumulation of facts, 
this work is unequal in style, being sometimes simple and 
narrative, and sometimes full of thought, animation, and rhe- 
torical ornament, and from its very character, deficient in 
individual dehneations of nature ; aldiough wherever the con- 
nection existing between the active forces of the universe, 
the well ordered Cosmos {naturee mafeslas), is made the 
object of contemplation, we cannot mistake the indications 
of a true poetic inspiration. 

We would gladly instance the pleasantly situated villas on 
the Pineian hill, at Tusculum and Tihur, on the promontory of 
Misenum, and at Puteoli and Baito, as proofs of a love of 

1 heroic poem, in which Ovid's friend Fedo Albinovanos deecrlbei Ihe 
dcede of OermanicuB, likewise describes the unfortniml^ passage of Ihe 
EmslTPed. Albinov., i'tejrtot, ArasL 1T03, p. 172). Seneca <!onBidera this 
deicripLioa.Df ilie «tormy waters as more picturesque than any passage 
to be found in the wriUngs of the 'Other Roraan poots. He remarks, 
however ; Laiiai declamatoree in Oceani descriptione non nimia vi'^u- 
enint,- nam atil tumidt icripafrunt aut airioae. 

' Curt, ia AUsc MagTUi., vi. 16. Compare Droysen, Oeec/i. Aleai- 
audera dfa Omtaen, 1833, s. 265. In Quant. Natur., lib. iii. c. 27-30, 
pp. STT-63fl, ed. Lips. 1741, of the too rhetorical Lucius Annnna Seneca, 
Iliere is a remarkable description of one of the several instances of the 
destruction of an originally pnro and subsequeBtij linfnl race, by sn 
almost univeTBal deluge, commencing with the words, Cv,m falaiis dies 
ditavii veneril; and terminating thus: p^acto eritio generii kumani 
fxtinctisqut paTiierferU in quorum fioiainee iaffenia traagierant. See 
also the description of chaodc terrestrial revolutions, in BhayavatO' 
PurajM, bk. iii. c IT (ed. Bumouf, t. i. p. 141}. 
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nature amongst the Romans, had not these buildings, like 
those of Scaurus and Maecenas, of Lncullus, and Adrian, been 
overstocked with edifices, designed for pomp and display; 
temples, theatres, and race-courses alternating with ayiaries, 
and house's for rearing snails and dormice. The ^Ider 
Scipio had surrounded his simpler country house at Litur- 
ntun with towers in the castellated style. The name of 
Matius, a friend of Augustus, has come down to us as that of 
the person, who, in his love for unnatural stifi&iess, first caused 
trees to be cut in imitation of architectural and plastic pat* 
terns. The letters of the younger Pliny give ns a charming 
description of two of his numerous villas, Laurentinum and 
Tuscum.* Although in these two buildings, surrounded by 
cut box-trees, we meet with a greater number of objecte 
crowded together, than we with our ideas of nature would 
esteem in accordance with good taste, yet these descriptioas, 
as well as the imitation of the valley of Tempe in the Tibur* 
tine villa of Adrian, show us that a love for the free enjoy- 
ment of nature was not wholly lost sight of by the Romaa 
citizens in their love of art, and in their anxious solicitude Ifor 
their personal comfort in adapting the locality of their couniry 
houses to the prevailing relations of the sun and winds. It 
is gratifying to be able to add, that this enjoyment was lew 
disturbed on the estates of Pliny than elsewhere, by the 
revolting features of slavery. This wealthy man was not 
only one of the most learned of his age, but he likewise 

• Plin., Epist., ii. 17; v. 6; ix. 17; Plin., Hist. N'ai., xii. 6; BBrt, 
Oesch. der Bavkunst bei den Alien, bd. ii. 8. 241, 291, 876. The vilU 
Laurentina of the younger Pliny, was situated near the p3reflmt T<»ie 
di Patemo in the littoral valley of Palombara^ east of Ostia; see ViaggUy 
da Ostia a la viUa di Flinio, 1802, p. 9, and Le Lawrentm, \^ 
Haudelcourt, 1838, p. 62. A deep feeling for nature is ezpre88e<lm 
the few lines which Pliny wrote from Laurentinum to Minutius Fun- 
danus, " Mecum tantum ei cum libellia logruor. Reetam nTtceramgue 
vitam I dulce otium Jionestumque ! mare, o liUus, verum secretumqM 
uovtjiiov ! quam mvUa invenitis, quam mtUta dictatis!" (L 9.) 
Hirt was persuaded that the origin in Italy during the fifte^ith and 
fdxteenth centuries of that stiff and systematic style of gardemng loBg 
known as the French, in contradistinction to the freer mode of kmd- 
scape gardening of the English, and the early taste for wearisome and 
regular lines, is to be ascribed to a wish of imitating that which I^iiij 
13ie younger has described in his letters {OeechicfUe der Baukunst bei 
den Alten, th. ii. s. 366). 
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Catertaincd feelings of humane compassion for Uie cnsluvcd 

'condition of the people, a sentiment which was but seldom 

iressed in outiquity. On the estates of the younger Pliny 

fetters were used; nnd the slave was permitted freely to 

[ueath, as a cultivator of the soil, that which he had 

ysquired by the labour of his own hands.* 

No description has been transmitted to us from antiquity of 
3 etenuU snow of the Alps, reddened by the evening glow 
the morning dawn, of the beauty of the blue ice of tlie gla. 
Df the subhniity of Swiss natural scenery, although 
and generals, with men of letters in their retinue, 
'foatiiiually passed through Helvetia on their road to Gaul. All 
Iheee travellers think only of conjplnining of the wretchedness 
tt the roads, and never appear to have paid any attention 
to the romantic beauty of the scenery through which they 
passed. It is even known that Julias Ca>sar, when he was 
retorning to his legions in Gaul, employed his time whilst he 
wm passing over the Alps in preparing a graronmtical work, 
entitled De Anaioffia.\ Silius Italicios, who died in the time 
of IVajan, when Switzerland was already eonaiderably cidti- 
¥aled, describes the region of the Alps as a dreair and barren 
irildeniesH,:^ at the same time that he estola with admiration 
(be rocky ravines of Italy, and the woody shores of the Liris 
(aBngliano).g It is also worthy of notice, that the rcmark- 
tfile appearance of the jointed basaltic columns which are so 
tvqueatly met with, associated in groups, in central France, 
Bd the banks of the Khine, and in Lombardy, should never 
, ' iam been described or even mentioned by Roman writers. 

At the period when the feelings died away, which had 

.Bwnated classica] antiquity, and directed the minds of men 

, .|p B visible manifestation of human activity, rather than to a 

ftamive contemplation of the external world, a new spirit 

iitroK; Christianity gradually diffused itself, and wherever it 

• Plin., Bpvd.. m. 19; vlii. 16. 

^ fiaet.. L» Jviio Ctteare, cup. 56. The lost poem of CicBar (ller) 
dflKnbed tbo joume; to Spain nben he led his arm; to bia lAst milttiu7 
Mtion Irom Uame to Cordova, by land, (wtilcli was accomplished in 
tweDtf-four days, according to Bactoniui!, and in Iwonty-Bcven daja, 
Mcotiiinp lo 8tral)o and Appian,) wlien tbo remnant of Pompe/B pwtj^ 
wlueh had licen defeated in Africa, hud rallied together in Spain. 

t Bi). Itat, Pviiica, lib. iii. v. 4T7. 

i Sil. Itol., Punica, lib. iv. v. SiS; lib. viii. v. 8»9. 
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was adopted as the religion of the State, it not only exercised 
a beneficial influence on the condition of the lower classes, by 
inculcating the social freedom of mankind, but also expanded 
the views of men in their communion with nature. The 
eye no longer rested on the forms of Olympic gods. ,The 
fathers of the Church, in their rhetorically correct and often 
poetically imaginative language, now taught that the Creator 
showed himself great in inanimate no less than in animate 
nature, and in the wHd strife of the elements no less than in 
the still acti'Nity of organic development. At the gradual dis- 
solution of the Eoman dominion, creative imagination, sim- 
plicity, and purity of diction disappeared from the writings of 
that di'eary age, first in the Latin territories, and then in 
Grecian Asia Minor. A taste for solitude, for moumfrd con- 
templation, and for a moody absorption of mind may be 
traced simultaneously in the style and colouring of the 
language. Whenever a new element seems to develope 
itself in the feelings of mankind, it may almost invariably 
be traced to an earlier deep-seated individual germ. Thus 
the softness of Mimnermus* has often been regarded as 
the expression of a general sentimental direction of the 
mind. The ancient world is not abruptly separated fi^m 
the modem, but modifications in the religious sentiments 
and the tenderest social feelings of men, and changes in the 
special habits of those who exercise an influence on the ideas 
of the mass, must give a sudden predominance to that which 
might previously have escaped attention. It was the ten- 
dency of the Christian mind to prove from the order of the 
universe and the beauty of nature the greatness and goodness 
of the Creator. This tendency to glorify the Deity in His 
works, gave rise to a taste for natural description. The 
earliest and most remarkable instances of this kind are to be 
met with in the writings of Minucius Felix, a rhetorician and 
lawyer at Rome, who lived in the beginning of the third 
century, and was the contemporary of Tertullian and Philo- 
stratus. We follow with pleasure the delineation of his twi- 
light rambles on the shore near Ostia, which he describes as 
more picturesque and more conducive to health than we find 
rt in the present day. In the religious discourse, entitled 

* On elegiac poetry, consult Nicol. Bach, in the Allg, Schvl-Zeitung^ 
1829, abth. ii., No. 134, s. 1097. 
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Oelaeius, we meet with a, spirited dofonee of the new faith 
against the attacks of a heathen friend.* 

The present would appear to be a fitting place to introduce 
KHne fii^meiitary examples of tke descriptions of natitre, 
vhich occur in the writings of tlie Greek Fathers, and which 
»re probably less well known to my readers than the evidences 
ollbrded by Roman authors, of the love of nature entertained 
hy the ancient Italians. I will begin with a letter of Basil 
me Great, for which I have long cherished a special predilec- 
Hoa. Basil, who was bom at Ceeorea in Cappadocia, re- 
ncmnced the pleasures of Athens, when not n»ore than thirty 
yean old, and, after raiting the christian hermitages in. 
'Omlo-Syria and Upper Egypt, retired, like the Essenes and 
.THierapeuti before the christian era, to a desert on the shores of 
flie Armenian river Iris. ITiere his second brotherf- Naucra- 
liuB woa drowned while fishing, after having led for five years 
the rigid life of an anchorite. He thus writes to Gregory 
of Nazianzum, " I believe I may at last flatter myself with 
^having found the end of my wanderings. Ibc hopes of being 
mited with thee^-or I should rather say my pleasant dreams, 
bt hopes have been justly termed the waking dreams of men 
—have remained unfulfiiled, God has suffered me to find a 
, such as has often flitted before our imaginations; for 
diat which ihney has shown us train, afar, is now made mani- 
ifrst to me. A high nioimtain clothed vrith thick woods, is 
Watered to the noith by fresh and ever-flowing streams. 
At its foot lies an extended plain, rendered fiiiitful by 
'tte vapours with which it is moistened. The surromiding 
fcrest, crowded with trees of different kinds, encloses me as 
fa a strong fortress. This wilderness is bounded by two 
'deep ravines ; on the one side the river rushing in foam down 
tte mountain, foi'ms an almost impassable barrier, whilst on 

• JTvnuni Felicia Ociaviiis, ei. rea. Oron. Roterod., 1743, cup, 2, 3, 
. IS, 28; cap. 16-18, p. 161-171. 

t On the dealli of Naucratiue, about the year 3ST, see BaeiliiMagni, 

p. omnia, ed. Far, 1730, t. iii. p. xlv. The Jenish Bssenca, two 

ntuties bofare our ert, led an aocborite life on the western shores of 

« Dead Sea, in cammu/nion wn'tft nabire. Plioj, in apeakiug of thran, 

the gTBcefiil eiprcsaion (v. 16}, "mira gens, soda pS,maruia.''- 

Therapenti lived orig:inally in monastic commnnities, iu a ehBnH' 

district near I,iike Mfflria (Neaniler, Allg. Geechichte der ckriiiU, 

■ KBrf.SircAe,bd.i.ahth.l., 1842,8 ' 
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the other, all access is impeded by a broad mountaia^ridge. 
My hut is so situated on the summit of the mountain, that I 
can overlook the whole plain, and follow throughout its course 
the Iris, which is more beautiful and has a more abunduat 
body of water, than the Strymon near Amphipolis. Thd 
river of my wilderness, which is more impetuous than any 
other that I know of, breaks against the jutting rook, and 
throws itself foaming into the abyss below— en object of 
admiration to the mountain wanderer, and a source of profit 
to the natives from the numerous fishes that are found in its 
waters. Shall I describe to thee the fructifying vapours that 
rise from the moist earth, or the cool breezes wafted over the 
rippled face of the waters? Shall I speak of the sweet sans 
of the birds, or of the rich luxuriance of the flowering planter 
What charms me beyond all else is the calm repose of tUs 
spot. It is only visited occasionally by himtsmen; lor my 
wilderness nourishes herds of deer and wild goats, but not 
bears and wolves. What other spot could I exchange for 
this? AlcmBDon, when he had foimd the Echinades, would 
not wander further."* In this simple description of scenery 
and of forest life, feelings are expressed, which are more inti- 
mately in unison with those of modem times, ibm aaything 
that has been transmitted to us from Greek or Roman 
antiquity. From the lonely alpine hut to which Basil withdrew, 
the eye wanders over the humid and leafy roof of the forest 
below. The place of rest which he and his friend Gregory of 
Nazianzum had long desired, is at length found.f The poetic 
and m3rthical allusion at the close of the letter, fdls on the 
christian ear like an echo from another and earlier world. 

* Basilii M. Epist. xiv. p. 93, Ep. ccxxiii. p. 389. On the beauti^ 
ful letter to Gregory of Nazianzum, and on the poetic frame of mind of 
St. Basil, see Villemain, De VEloquence chrUienne dans le guatri^me 
Slide, in his MUangea historiques et littiraires, t. iii. pp. 320-325. 
The Iris, on whose shores the family of the great Basil had formerly 
possessed an estate, rises in Armenia, and after flowing through the 
plains of Pontus, and mingling with the waters of the Lycus, emptioi 
itself into the Black Sea. 

+ Gregory of Nazianzum did not, however, suffer himself to be enticed 
by the description of Basil's hermitage, preferring *Arianzus in th(» 
Tiberina Begio, although his friend had compMningly designated it 
as an impure (idpaOpov; see Basilii Epist, ii. p. 70, and Vita Sandi 
Bas.f p. :dvi. and lix. of the edition of 1730. 
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Homilies on the Hexsmeron also give evidence of 
Ilia love of nature. He describes tlic mildness of the con- 
stantly clear nights of Asia filinor, where, according to his 
expression, the stare, " those everlasting bloBSoms of liearen," 
devste the soul from the visible to tlie invisible.* When in 
lyth of the creation, he would praise the beauty of the 
■ea, he describes the aspect of the boundless ocean plain, in 
a& itB varied and ever-changing conditions, " gently moved by 
the breath of heaven, altering its hue as it reflects the beams 
irf' light in their white, blue, or roseate hues, and caressing the 
iboreB in peaceful sport." W^t meet with the same sentU 
mental and plaintive expressions regarding nature in. the 
Wntings of Gregory of Nyssa, the broUier of Basil the Great. 
■" When," he exelaims, " I see every ledge of rock, every 
valley oud plain, covered with new-bum verdure, the varied 
beauty of the trees, and the hliee at my feet decked by nature 
with the double charms of perfume and of colour, when in the 
^' ' T see the ocean, towards which the clouds arc onward 

y spirit is overpowered by a sadness not wholly devoid 
of enjoyment. When in autumn the fruits have passed away. 
4ie l^vee have iallen, and the branches of the trees, dried and 
tfaiveUed, are robbed ot their leafy adornments, we are in- 
•tJDotively led. amid the everlasting and regular change in 
SBtare, to feel the harmony of the wondrous powers pervad- 
■mg 1^ things. He who contemplates them with the eye of 
"' e Boul, feels the littleness of man amid the greatness of the 

d»«rse."t 

"Whilst the Greek christians were led by their adoration of 
the Deity through the eontcmplation of his works to a poetic 
ddineation of nature, they were at the same time, during tho 

BanUi JJomil. in Heasm, yi. 1, and ir. 6, Baa. Op. Omnia, ed. 

JttL Gamier, 1SS9, Lip. 54-70. Caoipare with this tbo expression of 

' p aadnew in the beftntifn! poem of Gregorius of Najsianniia, bearing 

title On the Jf attire qf Man, {Ortgor. Nax. Op. onmia, cd. Fir., 

Wll, t. iL, Cuna. liii p. 8S). 

+ The qaolation given in the text from Gregory of Nyssa, is compoaed 
^ aevenU fragmenlB liteially translated. They occur in S. Ongorii 
''yma. Op., ed. Par. 1616, t. i. p. i% C, p. 58B D, p. 210 C, p. 780 0; 
a. p. 860 B, p. filS B. OIB D, p. 32* D. " Be gentle towards tho eioo- 
DBii of saduesA," says Thalasaiu^, in aoe of the aphariuDS nhioh were so 
I admired by his eoaiemporarica {BUilioOi. Falrum., ad. Par. 162*, 
ii. p. 1180 C.) 
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earlier nges of their new belief, and owing to the peculiar bent 
of their minds, full of contempt for all works of human art. 
Thus Chrysostom abounds in passages hke the following: 
" If the aspect of the colonnades of sumptuous buildiiigs would 
lead thy spirit astray, look upwards to the Tault of heaven, 
and around thee on the open fields, in which herds graze by 
the water's side; who does not despise all the creations of art, 
when in the stillness of his spirit he watches with admiration. 
the rising of the sun, as it pours its golden light over the face 
of the earth; when resting on the thick grass beside the 
mumuiring spring, or beneath the sombre shade of a thick 
and leafy tree, the eyo rests on the far receding and ha^ i 
distance?"* Antioch was at that time surrounded by hermits 
ages, in one of which Hved Chrysostom. It seemed as if I 
eloquence bad recovered her element, freedom, from the 
foiant of nature in the mountain, regions of Syria and Asia 
Minor, which were then covered with forests. 

But in those subsequent ages — so inimical to intellectual 
culture — when Christianity was difiused amongst the Germanic 
and Celtic nations, who had previously been devoted to the 
woTBhip of nature, and had honoured under rough symbols its 
preserving and desti'oying powers, intimate intercourse widi 
nature, and a study of its phenomena were gradually con- 
sidered suspicious incentives to witchcraft. Tins communi<Hi 
with nature was regarded in the same light as Tertulliaa, 
Clement of Alexandria, and almost all the older fathers of the 
church, had considered the pursuit of the plastic arts. In the 
twelfth and thirteenth centimes, the Councils of Tours (1163) 
and of Paris (1209) interdicted to monks the sinful reading <^ 
works on phymcs-f Aibertus Magnus and Roger Bacon wrae 

• Bee Joawais Chryaoatomi Op. mania. Par. 1838, (8to. t. ii. p. 887 
A, t. ii, p. 821 A, and 851 E, t. i. p. TS) ; compare ^ Joannia PhUo- 
poni in cap. 1, Cfeneieo) de creaHoae Mundi libri Bepteia, Vlemue 
AuHl. 1630, p. 192, 236, and 272 ; aa also Oeorgii Fisidce Mundi opi- 
fiduia, ed. 1596 v. 367-315, 660, 933, and 1248. The worka of Badl 
and of Gregory of Nttmnziim soon arroaled 1D7 attention, after I began 
to collect descriplions of nature ; but I am indebted to mj friend and I 
colleague H. Haae. Member of the Inetitate, and Conservator of Uis , 
King's Library at Paris, for all the admirable tranalations o£ Ctirfsost<Hll 
and Tballtuins, that I l^ve already given. 

+ Oq the Concilium Ttironenst, under Pope AleiMider III., «• 
Zie^bauer, BiiL Eei litter. ordinU S. Bcnedicti, t. ii. p. 248, «d. 



DBSCaiPTIONS OF NITITBE BT THE INDJiSS. 397 

the first who boldly rent asunder those fottfra of the intellect, 
ftnd thus as it were absolved nature, and restored her to her 
ancient rights. 

We bave hitherto depicted the contrasts maniibBted accord- 
ing to the different penoda of time in the closely allied litera- 
ture of the Greeks and Eomans. But differences in the mode 
of thought arc not limited to those which must be ascribed to 
ibe age alone, that is to say, to passing events which are cod- 
■tantly modified by changes in tie form of govermnent, social 
manners, and religious belief; for the most striking differences 
are those generated by varieties of races and of intellectoal 
development. How differeut are the manifestations of an. 
Miimated love for nature and a poetic colouring of natural 
descriptions amongst the nations of Hellenic, Northern Ger- 
manic, Semitic, Persian, or Indian descent ! The opinion has 
been repeatedly expressed, that the love of nature evinced by 
northern nations, is to be referred to an innate longing for the 
pleasant fields of Italy and Greece, and for the wonderful 
InxuriaDcc of tropical vegetation, when contrasted with their 
own proloi^cd deprivation of the enjoyment of nature during 
ihe dreary season of winter. We do not deny that this long- 
ing for the land of palms diminishes as we approach Southern 
Fiance or the Spanish peninsula, but the now generally 
Adopted and ethnologically correct term of Indo-Geitname 
nations should renund us that too general an influence ought 
not to be ascribed to northern winters. The luxuriant poetic 
literature of the Indiana teaches us that within and near the 
tropics south of the chain of the Himalaya, ever verdant and 
'«ver blooming forests have at all times powerfully excited the 
itaaginatioaa of the East-Arian nations, and that they have 
always been more iucliced towards poetic delineations of 
nature, than the true Germanic races who have spread them- 

■175*; Mid on the Council at Paris in 1209, and the Bull of Gregoiy 
IX., from (he jeEr 1231, see Jourdaia, lieclierckea cril, hut lea traihic- 
UoiudArUUile, 1S19, p. 201-20li. The perusal of (Jie ph}Bical works 
tl Aliitotle ■waa forbiddon uuder peiuiltj of Bevora penance. In lie 
QmetJt'mn Lateranmse of 1!39, Sacror, Condi, nova C'oltectio, ed. 
Ton. 1774, t. III. p. 628, the practice of medicine waa interdicted to 
kankK See on this subject the learned and agreeable work of Uie yonng 
TfoUfesng von GiJthe, Der Mensch. und die d&nentaTUrJie NaOir, 
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selves oyer the inhospitable north as fiir as Iceland. The 
happier climates of Southern Asia are not, however, exempt 
from a certain deprivation, or, at least, an interruption of the 
enjoyment of nature; for the seasons are abruptly divided 
from each other by an alternation of fructifying rain and arid 
destructive drought. In the West-Arian plateaux of Persia, 
the barren wildemess penetrates in many parts in the form of 
bays into the surround^g highly fruitful lands. A mai^in of 
forest land often constitutes the boundary of these &r extend* 
ing seas of steppe, in Central and Western Asia. In this 
manner the relations of the soil present the inhabitants of 
these torrid regions with the same contrast of barrenness and 
vegetable abundance in a horizontal plane, as is manifested 
in a vertical direction, by the snow-covered mountain chains 
of India and of Afghamstan. Great contrasts in seasons, 
vegetation, and elevation are always found to be exciting ele- 
ments of poetic &incy, where an animated love for the con- 
templation of nature is closely interwoven with the mental 
culture and the religious aspirations of a people. 

Pleasure in the contemplation of nature, which is consonant 
with the characteristic bent of mind of the Germanic nations 
is in the highest degree apparent in the earliest poems of the 
middle ages, as may be proved by many examples from the 
chivalric poetry of the Minnesingers, in the period of the Ho- 
henstauffen dynasty. However numerous may be the histori- 
cal points of contact connecting it with the romanesque songs of 
the Proven9als, we cannot overlook the genuine Germanic spirit 
everjrwhere breathing through it. A deep and aU-pervading 
enjoyment of nature breathes through the manners and socisd 
arrangements of the Germanic races, and through the very spirit 
of freedom by which they are characterised.* Although moving 
and often born in courtly circles, the wandering Minnesin- 
gers never relinquished the habit of communing with nature. 
It was thus that their productions were often marked by a 
fresh, idyllic, and even elegiac tone of fSeeling. In order to 

* Fried. Schlegel, Ueber nordische DicTUhmst, in his sa/ntTrvUicke 
Werke, bd. x. s. 71 and 90. I may further cite, from the very early 
times of Charlemagne, the poetic description of the Thiergarten at Aix, 
enclosing both woods and meadows, and which occurs in the life of the 
great emperor, by Angilbertus, Abbot of St. * Biques. (See Perfcz, 
Monum.f vol. i. p. 393-403. 



n a juBt appreclntion of the result of such a disposition of 
id. I avail myself of the labours of my valued, friends J acob 
d Wilhelm Grinuu, who have so profoundly investigaWd the 
ture of our Gennan middle (^tes. " Our national poets 
g that age," writea the latter of the two brother enquirers, 
i never devoted themselves to a description of nature, 
no object but that of eonveyiiig to the imagination a 
g pictui'c of the scene. A love of nature was assuredly 
ting to the ancient Geimnn Minneningcrs, nlthoagh 
;e left us no other expression of the fooling, than 
s evolved in lyric poems irom their connection with 
meal events, or irom ^e sentiments appertaining to tho 
of which they treated. If we begin with tho oldest 
t remarkable raonumcnts of the popular epos, we shall 
find that neither the Niebelungeit or Oudrun* contain any 
description of natural scenery, even where the occasion seoms 
Specially to prompt its introduction. In the otherwise cir- 
comatantiol description of the hunt, during which Siegfried 
wae murdered, the flowering heath and the cool spring under 
th« linden, are only casually touched upon. In Ovdnm, 
lAiDh flvinees to a certain extent a more dehcnte finish, the 
ig for nature ia somewhat more apparent. When the 
^'» daughter and her attendants, reduced to a condition of 
davery, are carrying the gminents of their cruel masters to the 
aea siior*, the time is indicated, when the winter is just melt- 
ing away, and the song of rival birds has already begun. 
SoDw and rain are felling, and the hair of the maidens is 
disherelled by the rough wiiids of March. As Gndrun, hoping 
for the arrivu of her liberators, is leaving her couch, and the 
•m heffnt to shine in the light of the rising morning star, she 
diitingnishes the dark helmets and shields of her ii-iends. This 
description is conveyed in hut few words, but it colls before 
the nund a viable picture, and heightens the fechng of sus- 
pense preceding the occurrence of an important historical event. 
Homer, in a similar manner, depicts the island of the Cyclops 
and the well-ordered gardens of Alcinous, in order to produce 
a visible picture of the luxuriant profusion of the wilderness 

• See l.he comporison of the two epica, the poem of the Nielielungen, 
Idneribing the veagenito of Cliriemhild, the irifo of Siegfried), and * 
of Qodnm, the dsiDgliter of Ring Het«l, in GervinnB, QrseKieAie 
dMicbm Utt., M. L a 8M>381. 



■ness 

ngen, 

{ th^it, J 



400 cosuos. 

in TCliit^h the giant moDsters dwell, and of the splendid abode 
of a ijoiverful king. Neither of the poets puqioses to give 
on individual delineation of niiturc." 

"The rugged Himplicity of the popularepic contrasts Htrongly 
with the richly varied narratives of the chivalric poets of the 
thirteenth century, who all eshihited a certain degree of art- 
istical skJU, although Hartmnim von Aue, Woifiam von Eschen- 
bach, andGottiriedvon Strasburg* were eo mueh distinguished 
above the rest in the beginning of the century, that they may 
be ealled grout and elaasical. It would be easy to collect 
examples of a profound love of nature &om their compreben- 
eive works, as it occasionally breaks forth in similitudes ; but the 
idea of giving an independent delineation of nature does not 
appear to have occurred to them. They never arrested the plot 
of the story to pause and contemplate the tranquil life of 
nature. How difierent are the more modem poetic composi- 
tions! Beroardia de St. Pierre makes use of events merely M 
frames for his pictures. The lyric poets of the thirteenth cen- 
tury, when they sang of Minm or love, which liey did not 
however invariably choose as their theme, often speak of 1^ 
genial month of May, pf the song of the nightingale, or of the 
drops of dew glittering on the flowers of the heath, but these ex- 
pressions are always used solely with reference to the feelinn- 
which they are intended U> reflect. In like manner whea 
emotions of sadness are to be delineated, allusion is made to 
the sear and yellow leaf, the songlesB birds, and the seed 
buried beneath the snow. 'Iliese thoughts reeur inceasantlji 
although not without gracefulness and diversity of expressitn. 
The tender Walther von der Vogelweide and the meditatiTB 
Wolfram von Eschenbach, of whose poems we unfortunatdy 
possess but a few lyrical songs, may be adduced as briUiimt 
examples of the cultivators of this species of writing." 

" The question, whether contact with Southern Italy, or iha 
intercourse opened hy means of the cnisadea with Asia Minor, 
Syria, and Palestine, may not have enriched Germanic poetry 
with new images of natural scenery, must be answered geneialiT 
in the negative, for we do not find that an acquaintance with 
the east gave any different direction to the productions of the 
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Minnesmgers. The Crusaders had little connection with the 
Saracens, and differences ever reigned amongst the various 
nntiouB who were fighting for one common cause. One of the 
most ancient of the lyric poets was Friedrieh von Hauscn, who 
perished in the army of Barbarossa. Hia songs contain many 
aliusions to the Cruaadea, but they simply espress religious 
views, or the pain of heing separated fiom the beloved of his 
heart. Neither he, nor any of those who took part in the 
crusades, as Rcinmar the elder, Hufain, Ncidhardt. and Ulrich 
Ton Lvchtenatein, ever take occasion to speak of the country 
surroundins them. Reinmar came to Syria as a pilgrim, and 
as it would appear, in the retinue of Duke Leopold VI. of 
Austria. He laments that he cannot shake off tue tlioughts- 
of home, which draw his mind away fi'om God. The date-tree- 
is occofiionally mentioned when reference is made to the palm— 
laauches which the pilgrims should hear on their shoulders. I 
do not remember an instance in. which the noble etxiicry o^ 
laty seems to have excited the imaginative fimcy of the 
MinneBinKers who crossed the Alps. Walther von der Vogel- 
Lrtreidc, who had made distant travels, had, however, not 
■fcttmeycd further into Italy than to the Po; butFreidank*liad 
Been in Home, and yet he merely remarks that grass gi'owB 
Kn the palaces of those who once held sway there." 

The German Animal epos, which must not be confounded 
with the "animal fables" of the East, has arisen from a habit 
of social familiarity with animals, and not irom any special 
purpose of giving a representation of them. This kind of 
epos, of which Jacob Grimm has treated in so maalerly a 
manner in the introduction to his edition of Keinhait Fuehs, 
manifests a genuine delight in nature. The animals, not 
chained to tlie gi'ound, passionately excited, and supposed to- 

• rridankta BacAeidmheit, by Wilbelm Grimm, 1S3J, a, I. and 
cxxviii. I have taken all that refers to thu German ontional cpoH, and 
tlio Minneaingera from a, latWir of Wilheim Grimm to mynelf, dawd 
October, ISIG. In a very old Anglo-SiLiOn poem on the names of the 
nanCH, Bret made knoini liy Hickee, so find the following charactcr- 
intic description of Ihe birch-tree: " Beorc ia beautiful in itij bnmchee: 
il rnntlCH Hweetly ia its leafy summic, moved to and Ira hy the breath, of 
heaven." The greeting of the day ia simple andnoblo: "The day ietba 
KOger of the Lord, dear to nmn, the glorioiis light of God, ajoy and 
jng comfort to rich and poor, beneficent to all I" Sec also V'ilhelai 
Ueber devtache Btmen, 1621, a Si, 22S, and 234, 
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be gifted with voice, form a striking contrast with the still life 
of ^e silent plants, and constitute the eyer-animated principle 
of the landscape. " Ancient poetry delights in considering 
natural life with human eyes, and thus lends to animals and 
sometimes eyen to plants, the senses and emotions of human 
beings, giving at the same time a fantastic and child-like in- 
terpretation of all that had been observed in their forms and 
habits. Herbs and flowers that may have been gathered and 
used by gods and heroes, are henceforward named after them. 
It seems, on reading the German Animal epos, as if the fra- 
grance of some ancient forest were wafted from its pages."* 

We might formerly have been disposed to number amongst 
the memorials of the Germanic poetry of natural scener}% tiie 
remains of the Celto-Irish poems, which for half a century 
flitted like vapoury forms from nation to nation imder the 
name of Ossian; but the charm has vjuiished since the literary 
fraud of the talented Macpherson has been discovered by his 
publication of the flctitious Gnelio original text, which was a 
mere retranslation of the English work. There are un- 
doubtedly ancient Irish Fingal songs, designated as Finnian, 
which do not date prior to the age of Christianity, and, pro- 
bi^ly, not even from so remote a period as the eighth century; 
but these popular songs contain little of that sentimental deli- 
neation of nature, which imparted so powerful a charm to the 
productions of Macpherson.f 

We have already observed that, although sentimental and 
romantic excitement of feeling may be considered as in a high 
degree characteristic of the Indo-Germanic races of Northern 
Europe, it cannot be alone referred to climate, or, in other 
words, to a longing, increased by protracted deprivation. We 
have already remarked, how the literature of the Indians and 
Persians, which has been developed under the genial glow of 
southern climes, presents the most charming descriptions, not 
only of organic but of inanimate nature ; of the transition from 

* Jacob Grimin, in Reinhart Fucha, 1834, s. ccxoiv. (Compare also 
OhrlBtian Lassen, in his Indische Alterthumskunde, bd. i. 1848, s. 296.) 

+ {Die Undchtheit der Lieder Ossian's und des Mo/cpherawi^sehtn 
Ossian' 8 insbesondere, von Talvj, 1840.) The firet publication of Oaedan 
by Macpherson was in 1760. The Finnian songs are, indeed, heard in 
tne Scottish Highlands, as well as in Ireland, but they have been carried^ 
according to O'Reilly and Drommond, from the latter coimtiy to Scot- 
land. 



I drought to trcppical rain; of tlie appcar&nce of the first cloud 
I on the deep azure of the piiro sky, when the long-desired 
I Etesian winds are first heard to rustle amid the fcatheiy foliage 
I of the lofty palms. 

I The present would appear a fitting place to enter somewhat 
I duther into the donuiiii of Indian delineations of natnre. 
I " If we suppose," writes I-aason, in his aduiirahle work on 
I Indian antiquity,* " that a part of the Arian race emigi-ated 
f to India from their native region in the north-western por- 
I tion of the continent, they would have found themselves sur- 
l rounded by a wholly unknown, and marvellously luxuriant 
|T^Gtation. The imldness of the climate, the fruitfiilncss of 
I the soil, and its rich and spontaneous products, must have 
I imported a brighter colouring to the new life opened before 
I Al^. Owing to the originally nohlo characteristics of the 
Arinp nice, and the possession of superior mental endowments, 
in which lay the germ of all the nobleness and greatness to 
which, the tidians have attained, the aspect of external natnre 
m?e rise in the minds of these nations to a deep meditation on 
the forces of nature, which has proved the means of inducing 
that contemplative tendency, which we find so intimately 
interwoven in the most ancient poetry of the Indians. The 
allr-powerful impression, thus produced on the minds of the 
people, is most clearly manifested in the fundamental dogma 
of Uicir belief — the recognition of the divine in nature. The 
freedom from care, and the ease of supporting existence in such 
a climate, were also conducive to the same contemplative ten- 
dency. Who eould devote themselvea with less hindranoe 
to a profound meditation of earthly life, of the condition of 
manafter death, and of the divine essence, than the anchorites, 
dwelling amid forests,f the Btalimins of" India, whose ancient 

* LtuseD, Ind, AUertkuiiulMnde, bd. L a. 412-116. 

+ ReiTHjcting the Indian foreet-lieniiits, VanapregtiBn (Sylvioolie) and 
Snmftai (a name whicb has been altered inlo Sarmani and Ocrmani), 
tea Lruien, " de nomunbvt quilmg iieteribii» appeUantvr Indonan phi- 
JhcBiU," in the Sh^n. JHftaeuTa fSr Philoloifie, 1933, B. ITS-ISO. 
ITimaim Grimm, recogniBea aameUiiiig of ladian coloaringin tbe de- 
leiilriian of the magic fbragt, by a prieet oajaed Lambrecht, in tbs S<mg 
^ AlKrandT, composed more than 1200 years i^go. 'i imraediato imi- 
tatiaBofa French original. The hero oomes to a wonderfol wood, where 
nuidenF, adornod with aiipumatural ■jhnnas, spring from largo flowam. 
Hu mniuua so long with them, that both flowers and maidima &de bw^. 
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schools constitute one of the most remarkable phenomena of 
Indian life, and must have exercised a special influence on the 
mental development of the whole race?'' 

In referring here, as I did in my public lectures, under the 
guidance of my brother and other learned Sanscrit scholars, to 
individual instances of that animated and frequently expressed 
feeling for nature, which breathes through the descriptive 
portions of Indian poetry, I would begin with the Vedas, the 
most ancient and most valuable memorials of the civilisation o^ 
the East Arian nations. The main subject of these writings is 
the veneration and praise of nature. The hymns of the Rig- 
Veda contain the most charming descriptions of the " roseate 
hue of early dawn," and of the aspect of the " golden-handed 
sun." The great heroic poems of Ramayana and Mahabharata 
are of more recent date than the Vedas, but more ancient than 
the Puranas ; the adoration of nature being associated with the 
narrative in accordance with the character of epic creations. 
In the Vedas, the locality of the scenes which had been glori- 
fied by holy beings was seldom indicated, but in the heroic 
poems the descriptions of nature are mostly individual, and 
refer to definite localities, from whence they derive that 
animation and life which is ever imparted when the writer 
draws his materials fi'om the impressions he has himself 
experienced. There is a rich tone of colouring throughout 
the description of the journey of Rama from Ayodhya to the 
residcJnce of Dschanaka, in his life in the primitive forest, and 
in the picture of the anchorite life of the Panduides. 

The name of Kalidasa was early and widely known amongst 
the western nations. This great poet flourished in the highly 
cultivated court of Vikramaditya, and was consequently the 
contemporary of Virgil and Horace. The English and German 
translations of the Sacontala have added to the admii*ation 
which has been so freely yielded to this poet,* whose tender- 

(Compare Gervimis, bd. i. s. 282, and Massmann's DenhmMer, bd. i. a 
la.) These are the same as the maidens of Edrisi's eastern magic 
island of VacYac, called in the Latin version of the Maaudi Chothbeddin, 
pueUaa vaavaMenses (Humboldt^ JSxamen crit. de la OSographie, i, i. 
p. 63.) 

* Kalidasa lived at the court of Yikramaditya, about fifty-six years 
before our era. It is highly probable that the age of the two great 
heroic poemS; Bamayana and Mahabharata, is much more ancient than 
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UC8S of feeling, and richness of ci-cative fancy, entitle him to 
a high ])Ince in the ranks of the poets of all nations. The 
charm of his desciiptions of nature is etrikingly exemplified 
in the beautiful dmna. of Vi/trnma and Un-aiii, where the 
king wandera through the thickets of the forest in search of 
the njTnph Ui'vasi; in the paem of The Seasoris; and in 
that of The Messenger of Clouds {Meghaduta). This last 
poem dcBcrihes with adrairahle truth to nature the joy with 
which, after long drought, the iirst appearance of a rising 
cloud is bailed as the harbinger of the approaching season of 
rain. The expression, " truth to nature," of which I have 
just made use, can alone justify me in referring in connection 
with the Indian poem o/ The Messenger of the Clouds, to a 
picture ofthe beginning of the miny season, which I sketched* 
in South America, at a period when Ealidasa's Meyhadula 
■was not known to me even through the translation of Chezy. 
The mysterious meteorological processes which take place m 
the atmosphere in the ibrraation of vapom^, in the form of the 
clouds, and in the luminous electric pheuomemi, are the same 
between the tropics in both continents ; and the idealising art, 
whose pi-ovince it is to exalt reality into a picture, will lose 
none of its charm from the fact that the analysing spirit of 
observation of a later age may have succeeded in confirming 
the truthfulness of an aucient and simply graphic dehneation. 

We now turn from the East Arians or Brahminieal 
that of the appearance of Budilha, that is to say, prior to the middle of 
. tha sixth cenlucy before Christ. (Bumouf, Bluigav<Ua-P'UTaHa, t. i. 
p. oxi. and cxriii.; Lassen, Iiid. Altertkumukunde, bd. i. a. SS6 and 
. 49S.) Qeoree Forster, hy the tnoAaxioa al 8a}ciattala, i. c, by his 
elq^t OermiiD tranaktioti of (he English Terpen of Sir William 
Jonea (1791) contributed vei? considerably to the enthuuBsm for 
Ind^ poetry which then firat sliewed itaelf iu Germany. I take 
pleasure in recalling same admirable lioes of OSthe's, which appeared ia 
1792^ 
" WUlat du die Blilthe dcfl friihen, die FrUchtc des GpHlcran Jahrea, 

Willgt du wa£ reizb imd entzUckt, TilUt du, wm eSttigt nod nHhrt 

Willat da dea Himmel, die Erde mit eiaem Namea begreifen; 
Neun' ich Sakonlala, Dicb, nnd so ist alios gesogt." 
The moat recent Gcnnan translation of this Indian drama ia that by 
0««Bahtlingfc (Bono, 1842), from the important originitl text dia-] 
eorered by Brockhaua. 

• Humlwldt, I.Ueber Steppea ■uyid W'oaUii), in the Anaichltji der 
Ifatvr, iU Ausgabe, 182S, bd. i, a. 33-ST. 
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Indians, and the marked bent of their minds towards the 
contemplation of the picturesque beauties of nature,* to the 
West Arians or Persians, who had separated in different 
parts of the Northern Zend, and who were originally disposed 

* In order to render more complete the small portion of the text 
which belongs to Indian literature, and to enable me, (as I did before 
with relation to Greek and Roman literature,) to mdicate the different 
works referred to, I will here introduce some notices on the more general 
consideration of the love of nature evinoed by Indian writers, and kindly 
communicated to me in manuscript by Herr Theodor GoldstUcker, a dis- 
tinguished and philosophical scholar thoroughly versed in Indian poetry : 
" Among all the influences affecting the intellectual development of 
the Indian nadon, the first and most important appears to me to have 
beeu that which was exercised by the rich aspect of the country. A deep 
Bentimcnt for nature has at all times been a fundamental characteristic 
of the Indiai> mind. Three successive epochs may be pointed out in which 
this feeling has manifested itself. Each of these has its determined cha- 
racter deeply implanted in the mode of life and tendencies of the 
people. A few examples may therefore suffice to indicate the actrrity 
of the Indian imagination, which has been evinced for neariy three 
thousand years. The first epoch of the expression of a vivid feeling for 

•oiature is manifested in the Yedas; and here we would refer in the 
Rigveda to the sublime and simple descriptions of the dawn of day 
{ItigvedorSanhiidy ed. Kosen, 1838, Hymn xlvi. p. 88; Hymn xlviii. 
p. 92; Hymn xcii. p. 184; Hymn cxiii. p. 233: see also Hofer, Ind, 
Chdickte, 1841, Lose i. s. 3) and of ' the golden-handed sun,' (Rigvedor 
JStmhitd, Hymn xxii. p. 31; Hymn xxxv. p. 65). The aidoration of 
nature which was connected here, as in other nations, with aii early 
stage of the religious belief, has in the Yedas a peculiar significance, and 
is always brou^t into the most intimate oonnectioa with the external 
and internal life of nan. The second epoch is very different. In it a 
popular mythology was formed, and its object was to mould the sagas 
contained in the Yedas into a shape more easily comprehended by an 
age far removed in character from that which had gone by, and to asBO- 

< date them irith historical events which were ^evated to the domain 
of mythology. The two great heroic poems, the Ramaycma and tilie 
MahabfiarcUOj belong to this second epoch The last-named poem had 
also the additional oQect of rendering the Brahmins the most influen- 
tial of the four ancient Indian castes. The Ramayaina is therefore the 
more beautiful poem of the two : it is richer in natural feeling, and has 
kept within the domain of poetry, not having been obliged to take up 
elements alien and almost hostile to it. In both poems, nature does 
not, as in the Yedas, constitute the whole picture, but only a part of it 
Two points essentially distinguish the conception of nature at ike period 
of the heroic poems from that which the Yedas exhibit, without reference 
to the difference which separates the language of adoration from that of 
narrative. One of these points is the localisation- of the descriptions 
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bto combine a spiritualised adoration of nature with the dual- 
Fiistic belief in Aiu'imancB and Orrau7:d. What we usually 
rtena Fereian literature doci^ not go further back than tlie 
of the Snasanidea ; the most ancient mommieiits of their 



' tt for iuBlaiice, according to Wilhelm Ton Schlegel, in the firat liook of the 
^Samapana, or Balataada, and in the sepondbook, or Ayurihj/aixaida : 
IM klaci on the differences between these two gicnt epica Laaun, 
^^ Inif. AittrUuaiuhcnde, bd. i. s. 482. The next point, cloeely connected 
aiUh iiia first, refers to the Eiihject vhich has enriched the sataml 
idesdipLion. Mjtliical n&rration, ei<pGGial]y when of a. histcricBil «Iia- 
asdcr, necBSFarily gavo rise to greater distinctness and localisation in 
•the deseription of nature. All the nritere of great epics, whether it be 
^iVilmiki, who sings tlie deeds of liama, or the aulhore of the Mahabha- 
tiUa, who collected the national tmdilioos under tlie collective title of 
rTjaia, ahow themgelTes overpowered, as it were, b; emetlona cou- 
^jlMtcdwith their descriptions of external nature, fiama's journey &ain 
.Jkfodhya to Dschanaka's capital, hia life in the forest, his expedition to 
^■^* - ika (Ceylon), whem the savage Havana, tie rubber of hie bride, 
I, dwells, nnd the hermit life of the Panduldea, fumiah the poet 
vith the opportunity of following the original bent of the Indian inind, 
.ind of blending with the narration oF heroic deeds the rich pietnrefl of 

Klazariant nature. {Rnmayaaa, ed. Schlcgel, lib. i. oap. 26, v. 18^16: 
b. iL cap. 5S, T. 6-11 : compare NoJus, ed. Bopp, 1S32, Ota. xii r. 
'^-10). Another ptnnt in which tlu: iccoud epoch diflers from that of 
JUie Vcdaa in regard to the feeling for external nature, is in the greater 
^'chneas of the subject tj-oatcd of, wbicU is not like the first limited to 
ic phenomena of the heavenly powers, but comprehends the whole of 
, itare,— the heavenE and the earth, with the world of plants and of ani- 
]Da3s, in all its luxuriance and variety, and in its influence on the milLd 
,pf men. In the third epoch of the poetic literature of India, if we 
jraXVpt the Pnraaae, which have the particular object of developing the 
UdlgJoDS principle in the minds of the differeut sects, external nature 
undivided sway, but the descriptive portion of the poems is 
scientific and local observation. By way of ap>oci^ing some of 
great poems belon^ng to this epoch, we will mentiou the Bbttili- 
- '"- Bhatti's poem), wMch, lite the Ramayana, has for its aib- 
[ploita and adventures of Rama, and in which there oceor 
ively several admirable descripfiona of a foroat life during a tann 
Vfhui^iment, of the sea and ofitaheautifulshDreB,andof the breiJung 
.of the da; in Ceylon (Lanka). (Bhatli-tdei/a, ed. Calc. P. 1. canto 
.liL p. 132; caata x. p. 716; canto xi. p. 814. Compare also Fii^f 
Hu&ngt de» BliatU-idiina, 1S3T, a. I-IS, hy Professor SchUtz of Biele- 
IIM; ttie agreeable desciiption of tlie different periods of the day in 
lUgha'a Simpalididha, and the JiaUcluida-tichaTita of Sri Uaricba, 
irtwre, however, in the story of Nulus and Damayanti, the oipresfiiou of 
itbefeotiug for cxtcnial nature passes iota a vague exaggeration. Thii 
■' — -—.-„...- -jjjj ^]^g iKjijie aimpUcity of the Santayana, 
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poetry have perished. It was not until the country had been 
subjugated by the Arabs, and had lost its original character, 
istics, that it again acquired a national literature amongst the 
Samanides, Gaznevides, and Seldschukes. The flourishing 
period of their poetry extending from Firdusi to Haflz and 
T)schami, scarcely lasted more than four or five hundred years, 
and hardly reaches to the time of the voyage of Vasco de 
Gama. We must not forget in seeking to trace the love of 
nature evinced by the Indians and Persians, that these 
nations, if we judge according to the amount of cultivation 
by which they are respectively characterised, appear to be 
separated alike by time and space. Persian literature belongs 

'US for instance where Yisyamitra is described as leading his pnpil to the 
shores of the Sona. {Sisupaladha, ed. Calc. pp. 298 and 372 ; compare 
SchUtz, op. cit. s. 25-28; Haischadortscharita, ed. Calc. P. 1, v. 77-129; 
••and Ramuyana, ed. Schlegel, lib. 1, cap. 85, v. 15-18.) Kalidasa^ the 
^celebrated author of SakurUcUa, has a masterly manner of representing 
the influence which the aspect of nature exercises on the minds and 
feelings of lovers. The forest scene which he has pourtrayed in the 
drama of Vikrama and Urvasi may rank amongst the finest poetic 
creations of any period. {Vikramorvasi, ed. Calc. 1830, p. 71; see the 
translation in Wilson's Select Specimens of the Theatre of the Hindus, 
Calc. 1827, vol. iL p. 63.) Particular reference should be made in the 
poem of The Seasons, to the passages referring to the rainy season and to 
q)ring. {RitusanJidra, ed. Bohlen, 1840, pp. 11-18 and 37-45, and 
s. 80-88, 1 07-1 1 4 of Bohlen's translation.) In the Messenger of Clouds, 
likewise the work of Kalidasa, the influence of external nature on the 
feelings of men is also the leading subject of the composition. This 
poem (the Meghaduta, or Messenger of Clouds, which has been edited by 
Oildemeister and Wilson, and translated both by Wilson and by Chfey) 
describes the grief of an exile on the mountain Hamagiri. In his longing 
for the presence of his beloved, from whom he is separated, he entreats a 
passing cloud to convey to her tidings of his sorrows, and describes to 
the cloud the path which it must pursue, depicting the landscape &8 
it would be reflected in a mind agitated with deep emotion. Among 
the treasures which the Indian poetry of the third period owes to the 
influence of nature on the national mind, the highest praise must be 
awarded to the Oitagovinda of Dschayadeva. (RUckert, in the ZeU- 
-thrift f&r die Kunde des Morgenlandes, bd. i. 1837, s. 129-173; 
-Oitagovinda JayadeviBpoetcB indid drama lyricum, ed. Chr. Lassen, 
1836.) We possess a masterly rythmical translation of this poem by 
SUckert, which is one of the most pleasing, and at the same time one of 
the most difficult in the whole literature of the Indians. The spirit of 
the original is rendered with admirable fidelity, whilst a vivid concep- 
tion of nature animates every part of this great composition. 
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to the middle ages, whilst the great literature of India apjKir- 
tainB in the strictest seiise to antiquity. 

In the Iranian ele%'ated p]at4?aux nature has not the same 
tnxitriance of arboreaeent vegetation, or the remarkable diversity 
of form and colour, by which the soil of Hindostan is embel- 
lished. The chain of the Vindhya, which long continued to be 
tiie boundary line of the East Arian nations, fiills within the 
tropical region, whilst the whole of Persia is situated beyond 
file tropica, and a portion of its poetry belongs even to the 
northern districts of Balkh and Fergana. 

The four paradises celebrated by the Persian poets,* were 
flie pleasant valley of Soghd near Samarcand, Maschanrud 
Bear Hamadan, Schaabi Bowaii near Kal'eh Sofid in Pars, 
ind Ohute, the plain of Damascus. Both Iran and Turan 
»re wanting in woodland scenery, and also therefore in the 
'bennit life of the forest, whicli eseiciscd so powerful an in- 
fluence on the imagination of the Indian pocta. Gardens 
refreshed by cool springs, and filled with roses and fiTiit-ti-ees, 
ton form no substitute for the wild and grand natural scenery 
of Hindostan. It ia no wonder then that the descriptive 
joetry of Persia was less fresh and animated, and that it was 
'<^n heavy and overcharged with artificiid adornment. If in 
Wcordanee with the opinion of the Persians themselves, we 
award the highest praise to that which wc may designate by 
fle terms spirit and wit, we must limit our admiration to the 
iproductiveness of the Persian poets, and to the infinite diver- 
*ity of forma imparted to the materials which they employ; 
depth and earucstnega of feeling are wholly absent from their 
Hntings.f 

Descriptions of nntvtral scenery do but rarely interrupt the 
narrative in the historical or national epos of Pirdusi. It 
seems to me that there is much beauty and local tnithful- 
ness in the description of the ni.ildness of the climate and the 
foiec of the vegetation, extolled in the praise of the const-land 
of Mazonderau, wliich is put iiito the mouth of a wandeiing 
bonL The king Kei Kawus is represented as being excited 
by this praise to enter upon an expedition to the Caspian Sea, 

* Journal of the Royal Otogr. Soe. qf London, vol. x. 1841, pp. 
a, !; KUokert, Maiawien ffarirTs, a. 261. 

+ GOt^e, in hU ComineHlaT mm vieM-6sUiclien Divan, hi 
73, TS, and 111. 
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and even to attempt a new conquest.''^ The poems on Spring 
by Enweri, Dschelaleddin Rumi (who is esteemed the greatest 
mystic poet of the East), Adhad, and the half-Indian Feisi, 
generally breathe a tone of freshness and life, although a petty 
striving to play on words not unfrequently jars unpleasantly 
on the senses.f As Joseph von Hammer has remarked, in Ms 
great work on the history of Persian poetry, Sadi in 'his 
£ostan and Gulistan (Fruit and Rose Gardens) may be regarded 
as indicating an age of ethical teaching, whilst Hafiz, whose 
joyous views of life have caused him to be compared to 
Horace, may be considered by his love-songs as the type of a 
high development of lyrical art; but that in both bombastic af- 
fectation too frequently mars the descriptions of nature4 The 
darling subject of Persian poetry, the " loves of the night- 
ingale and the rose," recurs with wearying frequency, and a 
genuine love of nature is lost in the East amid the artifidal 
conventionalities of the language of flowers. 

On passing northward from the Iranian plateaux through 
Turan (T<iirja§ in the Zend) to the Uralian Mountaix^, 
which separate Europe and Asia, we arrive at the primitive 
seat of the Finnish race ; for the Ural is as much a land of the 
ancient Fins as the Altai is of the ancient Turks. Among 
the Fiimish tribes who have settled far to the west in the low- 

* See Le Livre dea Rcia, public par Jules Mohl, t. i. 1888, p. 487. 

i* See Jos. Yon Hammer, Oesch, der sch&nen Bedek&nste Persie98f 
1818, s. 96 concerning Ewhadeddin Enweri, who lived in the twelfth c^* 
tury, and in whose poem on the Schedschai a remarkable allaaion has b^n 
discovered to the mutual attraction of the heavenly bodies; s. 183, Qon- 
ceming Dschelaleddin Bumi, the mystic; s. 259, concerning Dschelaled- 
din Ahdad; and s. 403, concerning Feisi, who stood forth at the conrt 
of Akbar as a defender of the religion of Brahma, and in whose Ohasstds 
there breathes an Indian tenderness of feeling. 

:|: " Night comes on when the ink-bottle of heaven is overturned,** is 
the inelegant expression of Chodschah Abdullah Wassaf, a poet who 
has, however, the merit of having been the first to describe the great 
astronomical observatory of Meragha, with its lofty giM)mon. Hihdi, of 
Asterabad, makes the disk of the moon glow with heat, and regards. <^6 
evening dew as " the sweat of the moon." (Jos. von Hammer, & i^7 
and 371.) 

§ Tfiirja or Turan are names whose etymology is still unknown. 
Bumouf {Yacna, t. i. pp. 427-430) has acutely called attention to 
the Bactrian Satrapy of Turiua or Turiva mentioned in Strabo (lib. 
xi. p. 517, Cas.) ; Du Theil and Groskurd would, however, sobgtitute tiie 
reading of Tapyria; see the work of the latter, th. ii. s. 410. 
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B «f Kuiope, Elias Lonnrot hna coUecIf d from the Upe of 

KarclianB and the country people of Olonetz, ii large 

T of Finnish songs, in which ■' there breathes,"' accord- 

the expression of Jacob Grinim. "on animnted love of 

rarely to be met with ia any poetry but that of India."* 

«acient epos containing: nuarly three thousand verges treats 

, fight between the Fins and LapB, and the fiite of a demi- 

nmaed Vaino. It gives an interesting account of Fin- 

I Bouutry life, especially in that portion of the woi'k where 
irine, tbe wife of tbe smith, sends Lcr flocks into tbc 
ds, and oflei-s up prayers for their safety. Few races 
Ibit greatei' or more remarkable differences in mental cul- 
litML, and in thedirectioiiof theirfeelings^accordiugas they 
El becm determined by the degeneiation of sen'itude, war- 
lierocity, or a continual striving for political freedom, than 

Fins, who have been so variously subdivided, although 
(imng kindred languages. In evideuce of this, we need 

' KiSet to the now peaceful population amongst whom the 

) Rbove referred to was found, to the Huns, once cele- 
ted &r conquests that disturbed the then esisting order of 
lea, and who have long been confounded with the Monguls, 
, lartly, to a great and noble people — the Magyars, 

er hftviug considered the extent to which intensity in 

love of nature, and animatioa in the mode of its eapres- 

II may be ascribed to differences of race, to the peculiar ia- 
stoc of the configuration of the sod, the form of govera- 
nt, and the chai'octer of religious belief, it now remains for 
to tfaraw a glance over those nations of Asia who offer 
iSlrot^est contrast to the jlrian or Indo-Oermanic races, 
'n otfaer words, to the Iiid^s and Persians. 

~ e Semitic or Aiamceic nations afford evidenco of a pro- 
1 sentiment of love fur nature, in the most ancient and 
nble monuments of their poetic ieeling and creative fancy. 
SsentimeDt is nobly and vividly manifested in their pastortd 
KOBE, in their hymue and choral songs, in all the splendour 
[^^irie poetry in the Psahns of David, and in the schools of 
seen and prophets, whose exalted inspiration almost 
Ty removed from the past, turns its prophetic aspirations 
e future. 

le Hebraic poetry, besides all its innate exalted sublimity, 
■ UAer einfinnMta £pot. Jacob Giiuun, ISlfi, e. B. 




preeenta the nationa of the West with the special attracdon i 
being interwoven with numerous reminiscences conneot 
with the local seat of tlic religion professed by the foUoM 
of the three most widely ilifiuaed forms of belief, J ' 
Christianity, and MohomeiLmisin. I'hua misBioos, i 
by the spirit of commerce, and the thirst for conquest e 
by maritime nations, have combined to bear the gei^rapliio 
names and natural descriptions of the East as they are ja 
served to us in the books of the Old Testament, far into t 
forests of the New World, and to the remote islands of ti 
Pacific. 

It is a characteristic of the poetry of the Hebrews, that a» 
reSex of monotlieism it always embraces the univei:ee i 
its imity, comprising both terrestii^ life and the luminal 
realms of apace. It dwells but rarely on the individuality! 
phenomena, preferring the contemplation of great masse 
The Hebrew poet does not depict nature as a eetf-dependei 
object, glorious in its individual beauty, but always aa in rdi 
tion and subjection to a higher spiritual power. Natuie is I 
him a work of creation and order, the living expresHOB < 
the omnipresence of the Dii-inity in the visible world. He 
the lyrical poetry of the Hebrews, fi'om tiie very natura d 
subject, is grand and solemn, and when it treats of the eafi 
condition of mankind, is full of sad and pensive longing, 
is worthy of remark that Hebrew poetry, notwithstajldfa 
its grandeur, and the lofty tone of exaltation to which it 
often elevated by tlie charm of music, scarcely erer 1 
the restmint of measitte, as does the poetry of India. 
voted to the pure contemplation of the Divmity, it rem 
clear and simple in the midst of the moat figurative form 
expression, delighting m comparisons which recur with almo 
rhythmical regularity. 

As descriptions of nature, the writings of the Old Teflt 
ment are a faithful reflection of the character of tlie conati 
in which they were composed, of the altcmationa of bairei 
ness and fruitfulncss, and of the alpine forests by which t' 
land of Palestine wus characterised. They describe in &» 
regular succession, the relations of the chmate, the manners 
this people of herdsmen, and tlieir hereditary aversion toitsi 
cultural pursuits. The epic or historical narratives are maiki 
by a graceful simplicity, almost more unadorned thou 
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if Herodotus, and most true to nature ; a point on which the 
maninious testimony of modern travellers may be received 
IS conclusive, owing to the inconsiderable changes effected in 
Jic CDUTRC of ages in the manncn and habits of a nomadic 
jwople. Thoii' lyrical poetry is more adorned, and dcvelopcs a 
rich niid animated conception of the hfe of nature. It might 
llmost be said that one single psolni (tJie 104th) represents 
the image of the whole Cosmos; — "Who eoverest thyself 
with light as with a garment: who stretohcBt out the heavens 
hke a ctirtaiu: "Who iayeth the beams of his chambers in tiio 
waters; who maketh the clouds his chariot: who walkethupou 
the wings of the wind: WTio laid the foundations of the earth 
that it should not be removed for ever. He sendeth the 
springs into the valleys, which run among the hills. They give 
drink to every beast of the field : the wdd asses quench theii" 
thirst. By them shall the fowls of the heaven have their 
habitation, which sing among the branches. He causeth the 
grass to grow for the cattle, and herb for the service of man: 
that ho may bring forth food out of the earth ; And wine that 
maketh glad the heart of man, and oil to make his face etiine, 
and bread which strengtheueth man's heart. The trees of the 
Loi-d arc fidl of sap; the cedars of Lebanon which he hath 
planted ; Where the birds make tUcir nests : as for the stork, 
the fir-trees are her house." "The great and wide sea" is 
then described, "wherein are things creeping innumerable. 
both small and groat beasts. There go tiie ship.s; there is 
that leviathan, whom thou hast made lo play therein." The 
ription of the heavenly bodies renders this picture of 
: complete; — ''He appointed the moon for seasons: 
m knowcth his going down. Thou makest darkness, 
S it is night: wherein all the beasts of the forest do creep 
"i. The young hona roar after their prey and seek their 
t from God. The sun ariseth, they gather themselves 
ther, and lay them down in their dens. Man goeth forth 
his work and to his labour unto the evening." ' 

e astonished to find in a lyrical poem of such a limited 
, the whole universe — the heavens and the earth — 
1 with a few bold touches. The calm and toilsome 
., from the rising of the sun to the setting of the 
J, when his daily work u done, is here contrasted with 
■inoving life of the elements of nature. This contrast and 
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generalisation in the conception of the mutual action of 
natural phenomena, and this retrospection of an omnipresent 
invisible power, which can renew the earth or crumble it to 
dust, constitute a solemn and exalted rather than a glowing 
and gentle form of poetic creation. 

Similar views of the Cosmos occur repeatedly in the Psalms* 
(Psalm Ixv. 7-14, and Ixxiv. 15-1 7), and most fully perhaps 
in the 37th chapter of the ancient, if not ante-mosaic Book of 
Job. The meteorological processes which take plaae in the 
atmosphere, the formation and solution of vapour, according 
to the changing direction of the wind, the play of its colours, 
the generation of hail and of the rolling thunder are described 
with individualising accuracy ; and many questions are pro- 
pounded which we in the present state of our physical knowledge 
may indeed be able to express imder more scientific defini- 
tions, but scarcely to answer satisfactorily. The Book of Job is 
generally regarded as the most perfect specimen of the poetry 
of the Hebrews. It is alike picturesque in the delineation ot 
individual phenomena, and artistically skilM in the didactic 
arrangement of the whole work. In all the modem languages 
into which the Book of Job has been translated, its images 
drawn firom the natural scenery of the East, leave a deep im- 
pression on the mind. '* The Lord walketh on the heights of 
the waters, on the ridges of the Waves towering high benealii 
the force of the wind." " The morning red has coloured the 
margins of the earth, and variously formed the covering of 
clouds, as the hand of man moulds the yielding clay.'' Tlie 
habits of animals are described, as for instance those of the 
wild ass, the horse, the bu£&lo, the rhinoceros, and the croco- 
dile, the eagle, and the ostrich. We see " the -pure etiier 
spread during the scorching heat of the south wind, as a 
melted mirror over the parched desert, "f Where nature has 

* Koble echoes of the ancient Hebraic poetry are found in the eleventh 
century* in the hymns of the Spanish Synagogue poet, Salome ben 
Jehudah Gabirol, which contain a poetic paraphrase of the psendo-Arifr 
totelian book, De Mundo. See Die religiifse Poesie der Juden ins 
Spanien, by Michael SachSj 1845, s. 7, 217, and 229. The E^etchoi 
drawn from nature, and found in the writings of Mose ben Jakob bea 
Esra (s. 69, 77, and 286), are full of vigour and grandeur. 

f I have taken the passages in the Book of Job from the tranBlation 
and exposition of ITmbreit (1824), s. zxix.>xliL said 290-814. (Com- 



but sparingly bpstowed her gifts, the Benaca of mftn are slinrp- 
encd, and he mnrke every change in the moving clouds of 
the atmosphere around him, tracing in the solitude of the 
dreary desert, aa on the foce of tte deep and moving sea, eveiy 
pheDomenon through its varied changes, back to the signs by 
wliich its coming was proclaimed. The climate of Palestine, 
especially in the arid and rocky portions of the country, ia 
peonliarly adapted to give rise to such observations. 

The poetic literature of the Hebrews ia not deficient in 
rariety of form; for whilst the Hebrew poetry breatlies a 
tone of warlike enthusiasm irom Joshua to Samuel, the 
' little book of the gleaner Ruth presents us with a charm- 
I ing and exquisitely simple picture of nature. Gritlie,* at 
I the period of his enthusiasm for the Kn^t, spoke of it " as 
I the loveliest specimen of epic and idyl poetry which we 

iSS." 

Fen in more recent times, we observe in the earliest 

I literature of the Arabs, a. iaint reflection of that gi'and con- 

I templative consideration of nature, which was on original 

I tharacteristic of the Semitic races. I would here refer to the 

I pctnrasque delineation of Bedouin desert hfo, which the gram- 

I tnarion Asmai has associated with the great name of Antur, 

I tnd has interwoven with other pre-mahomedan s£^;as of heroio 

I dteds into one great work. The principal ehflHicter in this 

j tDmantic novel ia the Antar (of the race of Ahs, and son of the 

princely leader Scheddad and of a black shive,) whose verses 

Mve been preserved among the prize poems {Moallakdl), hung 

Bp in the Kaaba. The lenmed English translator Terriek 

Hamilton, hat remarked the biblical tone which breathes 

through the style of Antar,* Asmai makes the son of the 

pare geoBrolly Geioiiim, Oendtidde der ?iebr. Spradie vad St^ri/l.a. 
33; und Jobi ajaiquiarimi carmi'tia hebr. natura atgve virlvUa, ed. 
UgBB. p. 28.) The longest and moat chirtetcriatio dwoription of an 
inimBl wtich ire meet with in Job, ia that of tho ordcodilo (xl. 2E— ili, 
aov vuJ wt it cootains ono of the evideacea of the writer being him- 
Mlt ■ native or Psloitlne. (Umbrdt.a- xli. and SOS.) Ag the river-hone 
uf (Ao Nile iwd ihe crocodile wore formerly found throu^out the whole 
Duiu of Ihe Nile, it is not anrpriaiLg that the knowledge of such 
Bamgvlj formed n"'""-!' ^unild hava spread into tho contiguouB resion 
ornJortine. ,. , ^. „ 

• GOtbo, in his Comiaenlar zum vK«t-<kUicha> IHmn, s. 8. 
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desert go to Constantinople; and thus a picturesque contrast 
of Greek culture and nomadic ruggedness is introduced. The 
small space occupied in the earliest Arabic poems by natural 
delineations of the country, will excite but little surprise when 
we remember, as has been remarked by my friend Freytag 
of Bonn, who is so celebrated for his knowledge of this branch 
of literature, that the principal subjects of these poems are 
narrations of deeds of arms, and praise of hospitality and 
fidelit3% and that scarcely any of the bards were natives of 
Arabia-Felix. A wearying uniformity of grassy plains and 
sandy deserts could not excite a love of nature, except under 
peculiar and rare conditions of mind. 

Where the soil is not adorned by woods and forests, the 
phenomena of the atmosphere, as winds, storms, and the long- 
wished- for rain, occupy the mind more strongly, as we have 
already remarked. For the sake of referring to a natural 
image of this kind in the Arabian poets^ I woidd especially 
notice Antar's Moallakat, which describes the meadows ren- 
dered fruitful by rain, and visited by swarms of buzzing 
insects ; f the fine description of storms in Amrul Kais, and 
in the 7th book of the celebrated Hamasa;\ and, lastly, the 
picture in the Nahegha DJtohyani of the rising of the Eu- 
phrates, when its waves bear in their course masses of reeds 
and trunks of trees. § The 8th book of Hamasa, inscribed 
*' Travel and Sleepiness," naturally attracted my special atten- 

^ Antar, a Bedouin romance, translated jfrom the Arabic by Terrick 
Hamilton, vol. i. p. xxvi. ; Hammer, in the Wiener Jahrbuchem der 
Litteratur, bd. vi. 1819, s. 229; Rosenmliller, in the Charakteren der 
vornehmsten Dichter alter Nationen, bd. v. (1798) s. 251. 

+ Antara cum schol. Sunaenii, ed. Menil., 1816, v. 15. 

X Amrulkeisi Moallahat, ed. E. G. Hengstenbeig, 1828; Hamasaf ed 
Freytag, P. i. 1828, lib. vii. p. 785. Compare also the pleasing work, 
entitled AmrilkaU, the Poet and King, translated by Fr. KUckert, 
1843, pp. 29 and 62, where southern showers of rain are twice described 
with exceeding truth to nature. The royal poet visited the court of the 
Emperor Justinian, several years before the birth of Mohammed, to seek 
aid against his enemies. See Le Divan d'Amro 'Ikais, accompagn^ 
d'une traduction par le Baron Mac Quckin de Slane, 1837, p. 111. 

§ Naheghdh Dhdbyani, in Silvestre de Sacy*s Chrestom. arahe, 1806, i , 
iii. p. 47. On the early Arabian literature generally, see Weil's DiepoeL 
JjiUeratur der Araher vor Mohammed, 1837, s. 16 and 90, as well as 
Freytaij's Darstellung der arabiochen Verahumt, 1830, s. 372-892. We 
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B ftnmd, however, that " sleepiness"* M-as limited 
Kto the first fragment of the book, and thiit the choice of the 
Emibject was the more excusable, aa the composition is referred 
K(o a night journey on a camel. 

I have endeavoured in this section to manifest in a fragment- 
mer, the different influence exercised by the external 
orid, or the aspect of animate and inanimate nature at diftrent 
1« of time, on the thoughts and mode of feeling of different 
I have estraetcd from the history of hterature the eha- 
iScteristic expressions of the love of natore. My object, there- 
s throughout the whole of this work, has been to give 
general rather than complete views, by the selection of examples 
lUuRtrative of the peoulmr charaeteristica of dififerent epochs and 
different races of men. I have noticed the changes manifested in 
the literature of the Greeks and Romans, to the gradual decay of 
those feelings which gave an imperishable lustre to classical an- 
tiquity in the West, and 1 have traced in the writings of the early 
fitthcrs of the Christian church, the beautiful expression of a love 
of nature, developed in the calm seclusion of an anchorite life. 
In considering the Indo-Germanie races (using the term in its 
strictest definition), we have passed from the German poetry of 
the middle agea,tothatof the highly civilised ancient East Arians 
(Indians) and of the less favoured West Arians or inhabitants 
of ancient Iran. After a rapid glance at the Celtic Gaelic 
songs, and the recently discovered Finnish epos, I have deli- 
neated the rich life of nature that breathes forth from the 
exalted compositions of the Hebi-ews and Ai'aha — traces of 
Semitic or Aramsria origin; and thus we have traced the 
images reflected by the exteraal world on the imagination of 
nations dwelling in the north and south-east of Europe, in 
Western Asia, in the Persian plateaux, and in the Indian. 
k tropical regions. I have been induced to pursue this course 
■ijhnn the idea that in order to comprehend nature in a]l its vast 
Wtubllmity, it would be necessary to present it under a two-fold 
faqwct, first objectively as an actual phenomenon, and next 
lubjeotively as it is reflected iu iha feelings of mankind. 

■ay icon eipect an eicellent and complete veraion of the Arabian poetty 
■ dcMTiptlve of DBtnre, in the nritiaga of Hatnasa, from our great poet 
r Tliedrich RUekert, 

• Eamasm Carmina, ed. Freytag, P. i. 1828, p, 788, " Here finishoa," 
H b said in p. TC6, " the chapter on tTavel and EleepmeaB." 
2b 
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When the glory of the Arameeic, Greek, and Roman domi- 
nion — or I might ahnost say, when the ancient world had 
passed away, we find in the great and inspired founder of a new 
era, Dante Alighieri, occasional manifestations of the deepest 
sensibility to the charms of the terrestrial life of nature, when- 
ever he abstracts himself from the passionate and subjec- 
< tiye control of that despondent mysticism, whic^ constituted 
'. the general circle of his ideas. The period in which he lived 
followed immediately that of the decline of the Soabian Minne- 
singers, of whom I have already spoken. At the close of the 
•first canto of his Purgatorio,^ Dante depicts with inimitable 
r grace the morning firagrance, and the trembling light on the 
' mirror of the gently moved and distant sea (f7 iremalar deUa 
fnarina) ; and in tiie fifth canto, the bursting of the doads, 
" and the swelling of the rivers, when after the battle of Cam- 
. peldino, the body of Buonconte da Montefeltro was lost in die 
> Amo.f The entrance into the thick grove of the ten^estrial 
paradise, is drawn from the poet's remembranoe of the pine 
Ibrest near Ravenna, '* lapmeta in ml lito di c^m»5»,"]: where 
tiie matin song of the birds resounds through the leafy boughs. 
; The local fidelity of this picture of nature contrasts in the 
celestial paradise with the " stream of lightfiashing innumerable 
q9arks,§ which fall into the flowers on the -shore, and then, as 

• Dante^ Purgatorio, canto i. y. 116: — 

" L' alba vinceva 1' ora mattutina 
Che fuggia 'nnanzi, si che di lontano 
Conobbi il tremolar della marina" .... 
+ Purg., canto v., v. 109 — 127 :— 

"Ben sal come neir aer si raccoglie 
Queir umido yapor, che in acqua riede, 
Tosto che sale, dove '1 freddo il coglie'* .... 

t Purg., canto xxviii. y. 1-24. 

§ Parad,,c8Liito xxx. y. 61-69: — 

"E vidi lume in forma di riyiera 
Fulvido di fdlgori intra due riye 
t)ipinte di mirabil primavera. 

Di tal fiumana uscian faville viye 
E d' ogni parte si mettean ne' fidri. 
Quasi rubin, che oro drconscrive. 

Poi come inebriate dagU odori, 

Biprofondayan se nel miro gurge 

S b' una entiiaya, nn altra n' nscia itiori." 



rESCEIPTIOKS OF SATUEE IK F.-IULY ITALIAN POETS 419 

U^ inebriated with their aweet fragrance, plunge back into the 
jiptreoin, whilst others rise around them." It would almost 
(jeem as if this fiction had its origin in the poet's recollection 
" that peculiar and rare phoephorescent condition of the 
an, when luminous points appear to risu from the breaking 
^mves, and spreading themselves over the siu^iice of the waters, 
ySoiiTert the liquid plain into a moving sea of sparkling stars, 
■^■"le remarkable condsenees of the style of the Bivina Com- 
adds to the depth and earnestness of the impression 
it produces. 
In lingering on Italian ground, although avoiding tlic fri- 
gid pastoral romances, I would here refer after Dante to the 
itive siKmct in which Petrarch describes the impreaslon 
J on his mind by the ehanning valley of Vaucluse, after 
itJihad robbed him of Lauia; the smaller poems of Boiardo, 
IK friend of Hercules d'Este; and more recently, the stan/as 
f Vittoria Colonma.* 

do not lOBie any eitraota from the Canzonas of the Vitn Jfuova, 
HBBee the umilitadas and images whieh they contiuiL do not belong to 
U porelj natural range of terrestrial phenomena. 
* 1 woiild hero refer to Boinrdo'a sonnet, hcglnmiig, 

Omhrosa selva, che U mio duolo ascoltij 
■d the fine Btaazsa of Vittoria Coloana, wbiuh begin, 
Quaudo miro la terra, omata e bella, 
Di miUo vaghi ed o<lutati hori .... 
^ fiwand very characteristic deraription of the country seat of Fracaa- 
Itoro on the liill of Incaaai (Mons Caphius), aeor Ycrooa, is given by this 
FVriter, (who was equally distinguished in medicine, mathematics, and 
■Metiy), in his I^augerine de poetica dialogue. Hierou. Fracastorii 
Jt^ 'U&l, P.l pp. S21-326. gee aUo in a didactic poem liy the same 
— '■ - lih. iL V. 208-aifl (Op. p. 63fl), the pleasing paeeage on tha 

of the Citrui in Italy. 1 misa with sstoniajmiant any eipresBion 

;pf feeUng connected with the aepect of nature in the letters of Petronth, 
Wtherwhen, inlStS, (three years, therefore, before the dcatli of Lamp), 
•he attempted the ascent of Mont Ventoui from Vaucluse, in the eager 
ifcnne of beholding from thence a part of his native land; when Jib 
igded the hanks of the Bbine to Cologne ; or when he visited the 
~ Bajfe. He lived more in (he world of hia claasical remem- 
of Cicera and tho Uoman pqula, or in the emotiooB of his 
melancholy, than in the attual scenes by which he wai Hur- 
(See PetToic/iO! Epist. de rfifoa /arailiaribiia, lib. iv. 1, v. 
■ pp. UB, 158, and 161, ed. Lugdun. IflOl). There is, how- 
Mcecdingly picturesque ilE«cription of a great tempest which 
fed near KapUa in iai3 (l'l>- v. 5, p. U6). 



When dnssical literature acquired a more generally diSiaed 
Tigour by the intercourse suddenly opened with the politically 
degenerated Greeks, we meet \vith the earliest evidence of this 
better spirit in the works of Cwdina] Bembo, the friend and 
coimaellor of Raphael, and the patron of art; for in the ^tna 
Diahgus, written in the youth of tlio author, there is a charm- 
ing and vivid sketch of the geographical distribution of the 
plants growing on the declintiea of the mountain, ttato. the 
rich com-ficlds of Sicily to the snow-covered margin of tlie 
crater. The finished work of his maturer age, the Hislorix 
Vancla. characterises stUl more picturesquely the climate and 
yegetation of the New Continent. 

Everything concurred at this period to fill the imaginatioiis 
of men with grand iniagea of the suddenly extended bounda* 
■nes of the known world, and of the enlargement of human 
powers, which had been of simultaneous occurrence. Ah, in 
antiquity, the Macedonian espcditiona to Paropamiaus, and the 
wooded alluvial raUeys of WcHtem Asia awakened impreS' 
.sions derived from the aspect of a richly adorned exotic 
natnre, whose images were vividly reflected in the works oi 
highly gifted writers, even for centuriea afterwards ; so, in like 
manner, did the discovery of America act in eserciaiiig a 
second and stronger influence on the western nations wan 
that of the crusades. The tropical world, with all the lum^ 
riance of its vegetation on the plains, with all the gradationi 
of its 'varied organisms on the declivities of the Cordilleisi, 
and with all the reminiscences of northern climates associated 
with the inhabited plateaux of Mexico, New Granada, and 
Quito, was now first revealed to the eyts of Europeans. 
Fancy, without whose aid no truly great work can succeed in 
(he hands of man, leat a peculiar charm to the delineations 
of nature sketched by Columbus and Vespucci. The first of 
tlieBe discoverers is distinguished for his deep and earnest sen- 
timent of religion, as we find exemplified in his description of 
the mild sky of Poria, and of the nuies of water of the 
Orinoco, which he believed to flow from the eastern paradiBe; 
while the second is remarkable for the intimate acquaintance 
■he evinces with the poets of ancient and modem tim£S, 
as shown in his description of the Brazilian coast. The reli- 
^ous sentiment thus early evinced by Columbua became 
oouverted, with increasing years, and under the influence (^ 



Itlie pei'EPCutions which he had to encounter, into a focling of 
melonchoiy and morbid cnthusiaBm. 
In the heroic aRes of the Portugese ond Castllion races it 
was not thirst for gold alone, an has been asserted from 
ignorance of the national character at that period, but rather 
a general spirit of daring, that led to the prosecution of dis- 
tant voyages. The names of Haylj, Cuhagua, and Darien, acted 
on the imaginations of men in the beginning of the sisteenth 
century in the same manner as those of Tinian and Otaheite 
have done in more recent times, since Anson and Coolt. If 
the narrationa of fai' distant lands then drew the yoath of the 
Spanish peninsaia, Flanders, Lombardy, and Southern Ger- 
many, to rally around the victorious standard of an imperial 
leader on. the ridges of the Andes, or the burning plains of 
IJraba and Coro, the milder tnflnenee of a more modem civi- 
ligation, when all portions of the earth's sm-face were more- 
generallT accessible, gave other motives and directions to the 
KStless longing for distant travels. A passionate love of the 
atudy of nature, which originated chiefly in the north, glowed 
in the breast of all ; intellectual expansion of views became 
esaociatcd with enlargement of knowledge; whilst the poetic 
and GeutLmcntal tone of feeling, peculiar to the epoch of 
which we speak, has, since the close of the last century, been 
identified with literary compositions, whose forms were 
unknown to former ages. 

'On casting a retrospective glance on the great discoveries 
which prepared the way for this modem tone of feehng, our 
attention is especially attracted hy the descriptions of nature 
iriiioh we owe to the pen of Columbus. It is only recently that 
we have been in possession of his own ship's journal, his letters 
to the Chancellor Sanchez, to the Donna Juana de la Toitc, 
Kovemcas of the Inliuit Don Juan, and to Queen Isabella. I 
nnre already attempted, in my critical investigation of the- 
history of tiie geography of the fifteenth and sixteenth cen- 
turies,* to show with what depth of feeling for nature the 
great discoverer was endowed, and how he described the 
eartii and the new heaven opened to his eyes, {viage nuevo al 
BBWP ei-elo I Jntmrlo quefasta entonces ealaba en occulta.) with 
1 beauty (Hid simplicity of expression which ean only be ade- 

• Homboldt, Bxantfn critigue de nistoire de la Qfographic da 
Continaii t. iii. pp. 227-213. 
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quately appreciated by those who are conTersant with the 
ancient vigour of the language at the p^od in' whieh ho 
wrote. 

The physiognomy and forms of the vegetation^ the impene- 
trable thickets of the forests " in which one can scarcely dis- 
tinguish the stems to which the sereral blossoms and leayes 
belong," the wild luxuriance of the flowering soil along the 
himiid shores, and the rose-coloured flamingoes which. Ashing 
at early mom at the month of the rireis, impart animation to 
the scenery— «11 in turn arrested the atten^on of the old 
mariner as he sailed along the shores of Cuba, between the 
small Lucayan islands and the Jardinillos, which I too hare 
"visited. Each newly discovered land seems to him more 
beautiful than the one last described, and he deplores his 
inability to find words in which to express the sweet impres- 
sions awakened in his mind. Wholly unacquainted with 
botany (although, through the influence of Arabian and Jew^- 
ish physicians, some superficial knowledge of plants had been 
dif^sed in Spain), he was led, by a simple love of nature, to 
individualise all the unknown forms he beheld. Thus, in 
Cuba alone, he distinguishes seven or eight different species 
of palms, more beautiful and taller than the date-tree {varies 
dades de palntaa auperiores a las nuestras en su belleza y altura). 
Ho informs his learned Mend Anghiera, that he has seen 
pines and palms {palmeta et pineta) wonderfully associatedL 
together in one and the same plain; and he even so acutely 
observed the vegetation around him, that he was the first to 
notice that there were pines on the moimtains of Cibao, 
whose fi-uits are not fir-cones but berries like the olives of the 
Aadarafe de Sevilla; and further, as I have already remarked, 
Columbus* already separated the genus Podocarpus from the 
fiimily of Abietinese. 

" The beauty of the new lattd," says the discoverer, " fer 
surpasses the Campina de Cordova, The trees are bright, 
with an ever-verdant foliage, and are always laden with fruit. 
The plants on the ground are high and flowering. The air is 
warm as that of April in Castile, and the nightingale sings 
more melodiously than words can describe. At night the 
song of other smaller birds resounds sweetly, and I have also 
heard our grasshoppers and frogs. Once I came to a deeply 

* See p. 285. 
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ODcluBed harbour and saw a high mountain that hnd never been 
seen by any mortal eye, and from, whence gentle waters 
{lindas agitaa) flowed down. The momitain waa covered wkh 
fire and -variouidy-fonned trees adorned with beautiful bloa- 
soms. On sailifig up the stream which empties itself into 
the bay. I was astonished at the cool shade, the clear crystal' 
like water, and the number of the singing bbils. I felt as 
if I could never leave so ehanning a spot, as if a thousand 
tongues wotdd fail to describe all these things, and as il 
lay hand were spell-bound and refused to write, {para Jiacer 
rdaeiun a los Reyes de las cosas qua vtan no hasiarun mil 
Imguaa a referillo. ni la mono para lo esoribir, que le pareeia 
q»e*laba encantado)."* 

We here leam from the journal of a wholly unlettered sea- 
msB the power which the beauty of nature, in its individual 
forma, may exercise on a susceptible mind. Feelings ennoble 
language ; for the style of the Admiral, especially when at the 
age of Bisty-Beven, on his fourth, voyage, he relates his won- 
deifiil dreom,+ on the shore of Veragua, if uot more eloquent, 
b at any rate more interesting than the allegmical, pastoral 
romaoees of Boccacio, and the two poems of Arcadia by 8an- 
muaro and Sydney, than Garcilnsso's Salicio y Neputraxo, or 
than the Diana of Joi^ de Moatemayor. The elegioo idyllic 
element unfortunately predominated too long in the literature 
of the Spauiuids and Italians. It lequired oU the freshness o£ 
delineation which characterised the adventures of Cervantes' 
Kui^t of La Mancha to atone for the Galatea of the some 
author. Pastoral romance, however it may be ennobled by 
the beauty of language and tenderness of sentiment manifested 
in the works of the above-named great writers, must, t^om its 
very nature, remain cold and wearisome, like the allegorical 
and artificial productions of the middle ages. Individuality 
rf observntion can alone lead to a truthfid representation of 

* Joonul of Coliunbni on hie Gnt voynge (OcL 29, 149S; Nov. 
SF-SD: Dec. T-ie,- Bee. 31); Oie alea his lottei to DoAit Maria de Oiut 
maa, una del PriDcipe D. Juan, Dec. 1 SOU, in Navurrete, ColeayioafU lot 
Viafenifue liidimn por vtar loa Eapakales, t, i, pp. 13, iH, 72, 82, 02, 
100, and 296. 

+ If»Tarrete, op. dt, pp. 303-30d, Carki dd Almiranle a los Eeijea 
mvila en Jamaica a 7 tfe Julio, ICOS) ; Hnmlioldt, £aamm erit., 
i m. pp. 231-236. 
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nature; thtis it is supposed that the finest descriptiye stanzas 
in the Gerusalemma Liberata* may be traced to impressions 
derived from the poet's recollection of the beautiM scenery of 
Sorrento by which he was surrounded. 

The power of stamping descriptions of nature with the im- 
press of faithful individuality, which springs from actual 
observation, is most richly displayed in the great national 
epic of Portuguese literature. It seems as if a perfumed 
Eastern air breathed throi^hout this poem, which was written 
under a tropical sky in the rocky grotto near Macao, and in 
the Moluccas. Although I would not venture to assume that 
my opinion could serve as a confirmation of the bold expres- 
sion of Friedrich Schlegel, that *^ the Ltmad of Camoens &x 
surpasses Ariosto in richness of colour and luxuriance of 
fancy,"! I may be permitted to add, as an observer of nature, 
that in the descriptive portions of the work, the enthusiasm 
of the poet, the ornaments of diction, and the sweet tones 
of melancholy never impede the accurate representation of 
physical phenomena, but rather, as is always the case where 
art draws from a pure source, heighten the animated impres- 
sion of the greatness and truth of the delineations. Camoens 
abounds in inimitable descriptions of the never-ceasing con- 
nection between the air and sea — ^betM'een the varj'ing form 
of the cloudy canopy, its meteorological processes, and the 
difierent conditions of the surface of the ocean. He describes 
this surface when, curled by gentle breezes, the short waves 
flash beneath the play of the reflected beams of light ; and 
again, when the ships of Coelho and Paul de Gama contend 
in a fearful storm against the wildly-agitated elements.J 

* Tasso, canto xvi. stanze 9-16. 

+ See Friedrich Schlegel'a Sdmrnti. Werke, bd. ii. b. 96 ; and on the 
disturbing mythological dualism, and the mixture of antique fable with 
Christian contemplations, see bd. x. s. 54. Camoens has tried, in 
stanzas 82-84, which have not met with sufficient admiration, to justify 
this mythological dualism. Tethys avows, in a naive manner, but in 
verses inspired by the noblest conception of poetiy, " that she herself^ 
Saturn, Jupiter, and all the host of gods, are vain fables, created by the 
blind delusion of mortals, and serving only to lend a charm to song — 
A Sancta Providencia que em Jupiter aqui se representa.**- 

t Os Lusiadas de Camoes, canto i. est 19; canto vi. est. 71 -82. See 
also the comparison in the description of a tempest raging in a forest, 
canto i. est 85. 
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C&moens is, in the stricteat sense of the wovd, a great sea- 
painter. He had served as a eoldier, and fought ia the Em- 
pire of irorocco, at the foot of Atlas, in the lied Sea, and on 
Le Persian Gulf; twice he had doubled the Cape, and, 
qjircd by a deep love of nature, he passed sixteen yeai-s in 
serving the phenomena of the ocean on the Indian and 
dnese shores. He describes the electric fires of St. Elmo, 
le Castor and PoUax of the ancient Gireek mariners,) " the 
ing light,* sacred to the seamo])." ^e depicts the threat- 
ing water-spout in its gradual development, "how the 
nid woven fiom fine vapour revolves in a circle, and, letting 
m. a slender tube, ^rstily, as it were, sucks up the 
er, and how when the black cloud is filled, the foot of the 
e recedes, and flying upwards to the sky, gives back in its 
ll^t, as fresh water, that which it had drawn from the waves 
til a surging noise. "f " Let the book-learaed," says the 
eA, and his taiuiting words might almost be applied to the 
IKent age, "try to explain tkc hidden wonders of this 
Hid, since, trusting to reason and science alone, they are so 
fcdy to pronounce as false what is heard ftom the lips of the 

Hot. whose only guide is experience." 

•The talent of the enthusiastic poet for describing natui-e is 
it limited to separate phenomena, but is very conspicuous in 
B passages in which he comprehends large masses at one 
ince. iTie third book sketches, in a few strokes, the form 
■■Europe, J from the coldest north to "the Lusitanian realm, 

• The fire of St. Elmo, " o lume eivo g^ie a marilima geite tern per 
tatito, em tempo de lormenta," (eanlo r. est 18). One flame, the 
Helena of the Qreek mariners, brings misfortune, (Plin. ii. ST); two 
lUmea, Castor and I'olloz, appearing with a. rustling no!se, " lifce fiut- 
Jtring birdfl," arc good omens, (Stab., £clog. Pkya., i. p. 61*; Seneca, 
■nt QKoat., 1. 1). On the emmentlf graphical character of Camoens' 
^HBriptioDS of DBiture, Bee the great Paris edition of 1B18, in th« Vida 
^KCam'.es, by Dom Joze Maria de Sousa, p. cii. 

^Pf The wal«rspout in canto v, est. lB-22, may ba compared with the 
dually poetic and laithful description of Lucrtliui. ri. *2S~il2. 
On the fresh water, irhicb, towards the c1o?e of the phenomenon, 
appcus lo full from the npper part of tlic column of v/ater. Ree Ogden 
On Waterspoula, (from obBervationa made in 1820, during a vojage 
■ mHivonnah to Norfolk,) in Silliman'a .American /tMirnalq/" Science, 

...ixii. 1836, pp. 254-260. 
% % Canto iii.eat. 7-21. lumy refcrencer Ihave alwayafollowed thelert 
cording to the oditio piincops of 1672, which has been 
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and the strait where Hercules achieved his last labour.'* 
Alliiision is constantl j made to the manners and ciTilisation of 
the nations who inhabit this diversified portion of the eartii^ 
From the Prussians, Muscovites, and the races '^ que o Rhend^ 
frio lava^'' he hastens to the glorious plains of Hellas, *' qu$ 
creaates os peitos eloquentes^ e os j'tUzos ds alta pAarUasia," In 
the tenth book he takes a more extended view. Tethyv 
leads Gama to a high mountain, to reveal to hun the secrets ef 
the mechanism of Qie earth, (mtichina do nnmdoy) and to dis* 
dose the course of the planets (according to the Ptolemaic * 
hypothesis).* It is a vision in the style of Dai^, and as 
the earth forms the centre of the moving universe, all the 
knowledge then acquired concerning the countries already 
discovered, and their produce, is included in the descriptioii 
of the globe.f Europe is no longer, as in the third book, 
the sole object oi attention, but all portions of the earth are, 
in turns, pcussed in review, even ^* th& land of the Holy Cross'' 
(Brazil) is named, and the coasts discovered by Magellan, ^^by 
birth but not by loyalty a son of Lusitama.'' 

K I have specisJly extolled Camoens as a sea painter, it 
WQS in order to indicate that the aspect of terrestrial life 
appears to have attracted his attention less powerMly. Sis- 
mondi has justly remarked that the whole poem bears no 
trace of graphical description of tropical vegetation, and its 

given afresh in the excellent and splendid editions of Dom Joze Maria de 
SOnza-Botelho (Paris, 1818). In the German quotations I have gene- 
rally used the translation of Donner (1833). The piineipal aim d the 
Lusiad of Camoens is to do honour to his nation. It would be a m<»iiif*- 
ment, well worthy of his fame, and of the nation whom he extols^ if: 
a hall were constructed in Lisbon, after the noble examples of the halls 
of Schiller and Gothe in the Grand Ducal Palace of Weimar, and if 
the twelve grand compositions of my talented and deceased Mend. 
Gerard, which adorn the Souza edition, were executed in large dimenr> 
fiions, in fresco, on well-lighted walls. The dream of the King Dom* 
Manoel, in which the rivers Indus and Ganges appear to him ; the Giant 
Adamastor hovering over the Cape of Good Hope (" Eu sou c/opuQA 
occulto e grande (7a5o, a qv£m chamais vCs oviroa TormerUorio**) ; the 
murder of Ignes de Castro, and the lovely Ilha de Yenus, would all pnK 
duce the most admirable effect. 

* Canto X. est. 79-90 ; Camoens, like Vespucci, speaks of the part of 
the heavens nearest to the southern pole as poor in stars (canto v. est. 14). 
He is also acquainted with the ice of the BOuthcouseM (<santo v. esL 27)« 

t Canto z. est. dl>141. 
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pocuUar phyBiognomy. Spices ani other aronmtic substances, 
together with uaeftil products of oommerce, are alone noticed. 
The episode of the magic island* certainly presents the most 
chnrming piotures of natural scenery, but the vegetation, as 
befits an Ilha de Venus, is composed of " myrtles, citrons, 
fragrant lemon-trees, and pomegranates," ail belonging to the 
eliiBate of Swathera Europe. Wc find a greater sense of en. 
joyment Irom the littoral woods, and more attention devoted 
to the forms oF the vegetable kingdom, in the writings of the 
greatefit navigator of his day, Columbus; but then, it must be 
admitted, whilst tJio latter notes down in his journal the ■vivid 
irapreseions of each i^y as they arose, the poem of Camoens 
was written to do honour to the great achievements of the Por- 
tuguese. The poet, accustomed to harmonious sounds, could 
not either have felt much disposed to borrow from the language 
of the natives strange names of plants, or to have interwoven 
them in the description of landscnpes, which were designed 
as backgrounds for the main subjects of which he treated. 

By the side of the image of the knightly Camoens has often 
been placed the equally romantic -one of a Spanish warrior, 
who served under the banners of the great Emperor in Peru 
Eud Chili, and sang in those distant climes the deeds in 
which he had himself taken so honourable a share. But in 
the whole epic poem of the Aratwana, by Don Alonso de 
Ercilla, the aspect of volcanoes covered with eternal snow, of 
torrid sylvan valleys, and of arma of the sea exfouding fhx 
iulo the land, has not been productive of any descriptions 
which may be regarded as graphical. The exaggerated praise 
which Cervantes takes occasion to expend on ErcUlo in the 
ingenious satirical review of Don Quixote's books, is pro- 
bably merely the result of the rivalry subsisting between, the 
Spanish and Italian schools of poetiy, hut it would almost 
appear to have deceived ■Voltaire and mmiy modem critics. 
Tbe Arnncana is certainly penetrated by a noble feeling of 
nationality. The description of the manners of a wild race, who 
periah in stmgg^g for the liberty of their country, is not 

• Cmto d. eit Cl-83. (Consnlt Lndiriff Krlegt, SehrifUn lur 
oBgemeinat Erdku-ude, ISiO, k. 333.) The whole Ilha de Venns la 
M iDegorical fnble, as is clearl; ^aim in eat, SB; but the beginning of 
the tclatiun of Doid Miuioel's dream desciibea an Indian mounl^n and 
UnA difitriut (canto ir. eat. TO}. 
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devoid of animation, but Ercilla^s style is not smooth or easy, 
while it is overloaded with proper names, and is devoid of 
all trace of poetic enthusiasm.* 

Tliis enthusiastic poetic inspiration is to be traced, how- 
ever, in many strophes of the Romancero Cahalleresco ;\ in 

* A predilection for the old literature of Spain, and for the enchanting 
region in which the Ara%uxi/na of Alonso de Ercilla y Zofliga was com- 
posed, has led me to read through the whole of this poem (which, unforta- 
natelj^ comprises 42,000 verses) on two occasions, once in Peru, and 
again recently in Paris, when, by the kindness of a learned traveller, M. 
Temaux Compans, I received, for the purpose of comparing it with Ercilla, 
a very scarce book, printed in 1596 at Lima, and containing the nineteen 
cantos of the Aravxio domado (compttesto par el Ltcendado Pedro de 
Oha natural de los Infantes de Engol en Chile), Of the epic poem of 
Ercilla, which Voltaire regarded as an Hiadf and Sismondi as a news- 
paper in rhyme, the first fifteen cantos were composed between 1555 
and 1563, and were published in 1569; the later cantos were first 
printed in 1590, only six years before the wretched poem of Pedro de 
Ofia, which bears the same title as one of the master-works of Lope de 
Vega, in which the Cacique Caupolican is also the principal personage. 
Ercilla is unaffected and true-hearted, especially in those parts of his 
composition which he wrote in the field, mostly on the bark of trees 
and the skins of animals, for want of paper. The description of his 
poverty, and of the ingratitude which he like others experienced at the 
court of King Philip, is extremely touching, particularly at the close 
of the 87th canto : 

" Climas pas^, mud^ constelaciones, 
Golfos innavegables navegando, 
Estendiendo ISefior, vuestra corona 
Hasta casi la austral firigida zona.** 

"The flower of my life is past; led by a late-earned experience I will 
renounce earthly things, weep, and no longer sing." The natural 
descriptions of the garden of the sorcerer, of the tempest raised by 
Eponamon, and the delineation of the ocean, (P. i. pp. 80, 135, and 178; 
P. ii. pp. 130 and 161, in the edition of 1733,) are wholly devoid of life 
and atiimation. Geographical registers of words are accumulated in 
such a manner that, in canto xxvii., twenty-seven proper names follow 
each other in a single stanza of eight lines. Part ii of the Araucana is 
not by Ercilla, but is a continuation, in twenty cantos, by Diego de 
Santistevan Osorio, appended to the thirty-seven cantos of Ercilla. 

+ See in Romancero de Romances cahaMerescos i historicos ordenado, 
por D. Augustin Duran, P. i. p. 189, and P. ii. p. 287, the fine 
strophes commencing Iba dedinando^l dia — 8u cursoyligeras TioraSf 
and those on the flight of King Eodrigo, beginning 

" Cuando las pintados aves 
Mudas estditi 9/ la tierra 
A tenia escucha los rios" 
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. religious melanclioly pervading ti^e writings of Fray Lwia 
Leon, as, for instance, in his description of the charraing 
_^t, when he celebrates the eternal tights {resplondorea 
ttemnlei) of the stany heavens;* and in tlie pompoaitionB of 
Cftlderon. " At the period when Spanish comedy had at- 
tained its fiillest development," saja my friend Ludwig Tieck, 
one of tlie profoundest critics of dramatic literature, " W6 
I often find, in the romanesque and lyrical metre of Calderon 
ptd his cotemporartes, dazzUngly beautilixl descriptions of the 
i(a, of mountains, gardens, and sylvan Talle}'9j but these are 
fivreys so interwoven with allegorical allusions, and adorned 
Intii so mnch aitificial brilliancy, that we feel we are reading 
lannoniously rhythmical descriptions, recurring continually 
)n& CHily sl^ht variations, rather than as if we could breathe 
■ie free air of natui'e, or feel the reality of the mountain 
heath and the valley's shade." In the play of Li/e is a 
'JDnatn, (la vida es sueno,) Calderon makes the Prince Sigis- 
psnd lament the misery of his captivity in a niunber of giace- 
lUly diBwn contrasts with the freedom of aU organic nature. 
Eb depicts birds " which flit with rapid wings across the wide 
liaqianHe of heaven;" fishes, "which but just emei^ed from. 
ifiie mud and sand, seek the wide ocean, whose boundlessness 
mems scarcely sufficient for their bold course. Even the 
ittream which winds its tortuous way among flowers finds a ' 
■ftee passage across the meadow; and I," cries Sigism.Hnd, in 
: jeepair, " I who have more life than these, and a freer spirit, 
Vnat content myself with leas freedom ! " Li the same 
^)iBiu]er Don Fernando speaks to the King of Fez, in 7'he 
^ttadfaat Prince, although the style is often disfigured by 
^titheaeB, witty comparisons, and artiflcially turned phrases, 
imn. the school of Gongora.f I have referred to these indi' 
iidu&l examples because they show, in dramatic poetry, which 

• y^y Luia de Laon, Ohraa proprias y Iradaeaonei, dediradai a 

rDonFedro Porlacarero, 1B81, p. 120: Noeha flerena. A deep feeling 
hr utoM also manifests iteelf occasioiiA.1]y in the ancient mjalic poetry 
dt Um ^Hi^anli (oe, for inatance, in Fray Luis de Graastta, Sanla 
Terua da Jewa, uid Malan. de Chside) ; but the natural pielnres are 
gmenlly only the extenial inveetment under which the ideal religioQB 
tottc^tion IB i^mholiEBd. 

+ Calderon, In Tht Steadfaal Prince, on the approach of (he fleet. 
Act I. eccne 1 ; and on the Bovorclgnty of the wild beasts in the Toreets, 
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treats chiefly of events paesione, and characters, that deaoia 
tions become merely the reflections, as it were, of the (]•-""" 
tiou and tone of feeling of the principal personages. 
apeare who, in the hurry of his animated n£tion, faai 
ever time or opportunity for entering deliberately into t 
descriptions of natural scenery, yet paints them by octudentt 
reference, and in allusion to ihe ieeliogs of the prioc^ 
characters, in such a mamtcr that we seem to see theio, Bl 
live in them. Thus, in the Midnummer Nighfti Dream, w 
live in the wood; and in the dosing scenes of the MitroJian 
of Venice, we see the moonshine which brightens 'the ' 
smnmcr's night, without there being actually any i 
description of either. " A trne description of nature occun 
iiowever, iu £inff Lear, where the seemingly mad '. 
represents to his blind father, Gloucester, whilo on the ^ 
liat they are ascending Dover Cliif. The description of th 
view, on looking into the depths below, actually excites a 
feeling of giddiness."* 

If, in Shakespeare, the inward animation of the feelings 

. and the grand simplicity of the language, gave such a 
derfiil degree of life-like truth and individuality to the e: _ 
sion of nature ; in Milton's esalted poem of Paradise Lost tl 
descriptions are. from the very nature of tlic subject, 11 
magnitiocDt than graphic. The whole riohucss of the <pi 
fancy a:id diction is lavished on the descriptions of the h 
riant beauty of Paradise, but. as in Thonuon's ohorming tt 
tic poem of The Seasons, vegetation could only be skef 
in general and more indefinite outlines. According to iSb. 
judgment of critics deeply versed in Indian poetry, KaUdaa ' 
poem on a similar subject, the Rituaanliara, which was wx 
ten more than fifteen hundred years earher, individuaiiM 
with greater vividness, the powerful vegetation of tropiol 
regions, but it wants the charm which, in Thomson's nprk 
springs from the more varied division of the year in nortWl 
latitudes, as the transition of the autumn rich in fruits tojjbi 
winter, and of tlie winter to the leauimating season of ajnni^. 

',^nd from the images which may thus be drawn of tha 1^ 
or -pleasurable pursuits of men in each part of the year, 

* I hsTu tdicn the paseages distinguished la (lis text b; mar... 
quotntioa, aad rol&ting to Colderoa sad Sluikwpeare, from uapubllilwi 
letters, B^draiued to myself by Ludnig Tieck. 
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If ■we proceed to a period nearer our own time, wc 
■ tiftt Hinoe the Iftttot half of die eighteenth ccnlury 
.(ire prose especially has developed itself with peculiar 
Although the general mass of knowledge has bees 
AXCM^vely enlarged from the universally extended study 
nature, it does not appear that in those susceptible of 
tuf^ier degree of poetic inspiration, int^Uectual contempla- 
mnos sunk under the weight of aocmnulated knowled^, 
it tather that as a result of poetic spontaneity, it has gaintid 
L oompTebensLveness and mevation — and learning how t." 
ate deeper into the structure of the earth's crust, has 
ed in the mountain masses of our planet the stratified 
hres of extinct oi^anisms, and traced the geographical 
istribution of linimola and plants und the mutual connection 
{ races. Thus, amongst those who were the first by an 
Baling appeal to the imaginative faculties, powerfully to 
imate the sentiment of enjoyment derived tiom communion 
iQx nature, and consequently also to give impetus to its 
Bepanible accomponiment^-the love of distant travels, — we 
lay mention in France Jean Jacques Kousseau, Buffon, and 
lemaidin de St. Pierre, and, exceptionally to include a stUl 
>Ving author, I vrould name my old friend Auguste de 
Stateaubriand;* in CEreat Britain, the intellectual Flayfiiir; 
I in Germany, Cook's companion on his second voyage of 
eumnayigation, the eloquent George Forstor, who was 
lowed with so pccnliarlv hapjiy a liieulty of generalisation 
1 flje study of nature. 

It would bo foreign to the present work, were I to under- 

'mto inquire into theoharootvristics of these writers, and in- 

d^Kte the causes which at one time lend a charm asd 

^^^ loe to the deBcrijrtions of natural scenery contained in their 

nxversaQy difRised works, and at another disturh the impres- 

is which they were designed to call forth; but os a tra. 

er, who has derived the greater portion of his knowledge 

a-immediate observation, 1 may perhaps be permitted to 

__eduoe a few scattered remarks on a recent, and on the 

rlmle -hut little cultivated, branch of literature, BufFon— 

Mt imd earnest as he was — simultaneously embracing a know- 

]ge of the pltmetaiy structures, of organisation, and of the 

ira of Hght wid magnetic forces — and far more profoundly 

* rndidiBlingmshedvilterdlod Jul;lUiof theprcaaat yetu'{181S].] 

m^ 
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versed in physical inyestigations than his cotemporaries 
supposed, shows more artificial elaboration of style and more 
rhetorical pomp than indiyidualising truthfulness, when he 
passes from the description of the habits of animals to the 
delineation of natural scenery, inclining the mind to the re- 
ception of exalted impressions, rather than seizing upon the 
imagination by presenting a visible picture of actual nature, or 
conveying to the senses the echo as it were of reality. Even 
throughout the most justly celebrated of his works in this 
department of literature, we instinctively feel that he could 
never have left Central Europe, and that he is deficient in 
personal obseri-ation of the tropical world, which he believes 
he is correctly describing. But that which we most espe- 
cially miss in the writings of the great naturalist, is a har- 
monious mode of connecting the representation of nature I 
with the expression of awakened feelings; he is in fact defi- 
cient in almost all that fiows from the mysterious analogy 
existing between the mental emotions of the mind and the 
phenomena of the perceptive world. 

A greater depth of feeling, and a fresher spirit of anima- 
tion per\*ade the works of Jean Jacques Rousseau, Bemardin 
de St. Pierre, and Chateaubriand. If I here allude to the per- 
suasive eloquence of the first of these writers, as manifested 
in the picturesque scenes of Clarens and La Meillerie on 
Lake Leman, it is because in the principal works of this 1 
zealous but ill-instructed plant-collector — which were written 
twenty years before Buffon's fanciful Epoques de la Nature,* 

* The succession in which the works referred to were published is as 
follows: Jean Jacques Rousseau, 1759, Nouvdle HAoiae; BufibHa 
Epoquea de la Nature, 1778, but his Hiatoire Naiurelle, 1749-1767; 
Bemardin de St. Pierre, Mudes de la Nature, 1784, Pati et Vifginie, 
1788, Chaumiire Indienne, 1791; Qeoi^ge Forster, Reise naiih der 
SUdaee, 1777, Kleine Sckriften, 1794. More than half a centniy before 
the publication of the Nouvelle HUoiae, Madame de SMgin^, in her 
charming letters, had already shown a vivid sense of the beauty ol 
nature, such as was rarely expressed in the age of Louis XIY. See 
the fine natural descriptions in the letters of April 20, May SI, Au- 
gust 15, September 16, and November 6, 1671, and October 28 and 
December 28, 1639 (Aubenajs, Hist de Madame de SMgni, 184S; 
pp. 201 and 427.) My reason for referring in the text to tiie old 
German poet, Paut Flemming, who, from 1633 to 1639, accompanied 
Adam Olearius on his journey to MuscoTy and to Persia, is that^ accord- 
ing to the convincing authority of my Mend, Yamhagen y<ni Kose 
[Biographieche JDenJew, bd. iv. s. i, 75, and 129)| ''the character of 
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•poeliD iiifipiratioQ. ehows itself principally La the innermost 
Knlioritiee of the language, breaking forth as fluently in his 
)8e as in the immortal poems of Klopstock, Schiller, Goethe, 
i Byron. Even where there is no purpose of bringing for. 
rd subjects immediately connected with the natural sciences, 
r pleasure in these studies, when referring to the limited 
rtioDs of the earth best known to us, may be increased by 
e charm of a poetic mode of reprcHentation. 
Jn recurring to prose writers, we dwell with pleasure on the 
IbH work entitled Paul el Virginie, to which Bcmardin de 
L Pierre owes the fairer portion of his literary reputation. The 
wk to which I aUude, which can acarcely be rivalled by 
y production comprised in the literature of other coun- 
ee, is the simple picture of an island in the midst of a 
gpical sea, in which, sometimes favoured by the serenity of 
e aky, and sometimes threatened by the violent conflict of the 
Bments, two charming creatures ata.nd picturesquely forth from 
e wild sylvan luxuriance surrounding them as with a varie- 
ited flowery tapestry. Here, and in the Chaumiirn htditftnt, 
A even in his Etudes de la Natxcre, which are unfortunately 
■figured by wild theories and erroneous physical opinions, the 
«t of the sea, the grouping of the clouds, the rustling of 
air amid the crowded bamboos, the wavii^ of the leavy 
m of the slender palms, are all sketched with inimitable 
!i. Bemardin de St. Pierre's master-work, Paul el Vir- 
!, accompanied me to the climes whence it took its origin. 
r many years it was the constant companion of myself and 
' valued friend and fellow-traveller Bonpland, and often 
e leader must foi^ve this appeal to personal feelings) in the 
O brilliancy of a southern ^y, or when in the rainy season 
thunder re-echoed, and the lightning gleamed through the 
HtS that skirt the shores of the Orinoco, we felt ourselves 
ietiated by the marvellous truth with which tropical nature 
deacribed, with all its peculiarity of character, in this 
B work. A like power of gra.spiug individualities, without 
tnmng the general impression of the whole, and without 
riving the subject of a free innate animation of poetical 
■ ', characterises, even iu a higher degiee, the intellectual 
lensitivc mind of (he author of Alala, Beni. Les Martyret, 
.a marked wiLh a freah and healtMul visoiir, 
are tender and full of life." 
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Aid Les Voyages d r Orient, In the works of his creadva 
fiEtncy, all contrasts of scenery in the remotest portions of the 
earth arc brought before the reader with the most remarkablo 
distinctness. The earnest grandeur of historical associations 
could alone impart a character of such depth and repose to 
the impressions produced by a rapid journey. 

In the literature of Germany, as in that of Italy and Spain« 
the love of nature manifested itself too long under the artificifll 
form of idyl-pastoral romances, and didactic poems. Such was 
the course too fiequenUy pursued by the Persian trayeller» 
Paul Flemming, by Brookes, the sensitive Ewald von Ekist^ 
Hagcdom, Salomon Gessner, and by Haller, one of the greatest 
naturalists of any age, whose local descriptions possess, it must 
however be owned, a more clearly defined outline, and nuwe 
objective truth of colouring. The elegiac^idyllic element was 
conspicuous at that period in the morbid tone pervading land« 
scape poetry, and even in Voss, that noble and pro£9und student 
of classical antiquity, the poverty of the subject could not be 
concealed by a higher and more elegant finish o£ style. It 
was only when the study of the earth's sur&ce acquired pro- 
foundness and diversity of character, and the natural sciences 
were no longer limited to a tabular enumeration of marveUous 
productions, but were elevated to a higher and more com*' 
prehensive view of comparative geography, that this finished 
development of language could be employed for the puxpose 
of giving animated pictures of distant regions^ 

The earlier travellers of the middle ages, as for instance, 
John Mandeville (1353), Hans Schiltberger of Munich 
(1425), and Bemhard von Breytenbach (I486), delight us eyem. 
in the present day by their charming simplicity, their free- 
dom of style, and the self-confidence with which they step 
before a public, who, from their utter ignorance, listen with 
the greater curiosity and readiness of belief, because they 
have not as yet learnt to feel ashamed of appearing ignorant, 
amused, or astonished. The interest attached to the narra- 
tives of travels was then almost wholly dramatic, and the 
necessary and easily introduced admixture of the marvelloufl; 
gave them almost an epic colouring. The manners of foreign 
nations are not so much described, as they are rendered inci- 
dentally discernible by the contact of the travellers with the 
natives. The vegetation is unnamed and unheeded, with the 
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a occasional allusion to some pleasantly flavoured 

X strangely formed fruit, or to the Gxtraordinary dimeusioua 

iculai kinds of stems or leaves of plants. Amongst 

i they describe, with the greatest predilection, first, 

' ich exhibit most resemblance to tJie human form, and 

ise which are the wildest and most formidable. The 

raries of these travellers believed in all the dangers 

w of them had shared, and the slowness of navigation 

want of means of comrnxmication, caused the Indies, 

s tropical regions were then called, to appear at an 

uurable distance. Columhus* was not yet justified 

1 writing to Queen Isabella, *' the world is email, much 

BBaller than people suppose.'' 

The almost fui^ottcn travels of the middle ages to which 

L we have alluded, posseased, however, with all the poverty of 

"" ' ' " 1, many advantages iu point of composition over 

) minority of our modem voyages. They hod thnt cha- 

ni^ which every woit of art requires; everything 

Lted with one action, and made subservient to the 

n of the journey itself. The interest was derived from 

the simple, vivid, and generally implicitly believed relation of 

dangers overciane. Christian travellers, in their ignorance of 

«hal had already been done by Arabs, Spanish Jews, and 

~ ' " ' it miwaonaries, boosti^i of bsing the iirst ta see and 

dcKnbe everj-thing. In the midst of the obscurity in which 

I .Ob Ea«t and the interior of Asia were shrouded, distance 

1 only to magnify the grand proportions of individual 

ThiH unity of composition is ahnost wholly wanting 

B most of our recent voyages, especially where their object is 

c Brcquirement of scientific knowledge. The narrative in the 

r case is secondary to ohservations, and is almost wholly 

It aig^t of. It >s only the relation of toilsome and frequently 

ictive mountain ascents, and above all of bold cian- 

e CSpeditious, of actual voyages of discovery in unexplored 

f a sojourn in the dreadful vraste of the icy jiohur 

!, tlial can aiibrd any dramatic interest, w admit of any 

il degree of individuality of delineation; for here the deso- 

1 of the scene, and the helplessness and isolation of ^le 

' LoUcr of the Admiral ihun Ja.muca, July 7, 1£03: "El wMidoei 
b; digo gv» <i tauKdo no ea Um grimde como dice d tnUgo" (NuTU- 
t, ColttcioH de Viages eap. i. L p. 3U<J.) 
2 y 2 
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seamen individualise the picture, and excite the imaginatiQiQ 
io much the more powerfully. 

If from what has already been said, it be undeniably true 
that in modem books of travel the action is thrown in the 
background, being in most cases only a means of linking 
togetiber successive observations of nature and of manners^ 
yet this partial disadvantage is fully compensated for by the 
increased value of the £[icts observed, the greater expansion of 
natural views, and the laudable endeavour to employ the 
peculiar characteristics of different languages, in rendering 
natural descriptions clear and distinct. We are indebted to 
modem cultivation for a constantly advancing enlargement of 
our field of view, an increasing accumulation of ideas and 
feelings, and the powerful influence of their mutual reaction. 
Witliout leaving the land of our birth, we not only leam to 
know how the earth's surface is fashioned in the remotest 
zones, and by what animal and vegetable forms it is occu- 
pied, but we may even hope to have delineations presented to 
US, which shall vividly reflect in some degree, at least, the 
impressions conveyed by the aspect of external nature to the 
inhabitants of those distant regions. To satisfy this demand, 
to comply with a requirement that may be termed a species 
of intellectual enjoyment wholly imknown to antiquity, is an 
object for which modem times are striving, and it is an object 
which will be crowned with success, since it is the common 
work of all civilised nations, and because the greater perfec- 
tion of the means of communication by sea and land, render^ 
the whole earth more accessible, and facilitates the comparisoB 
of the most widely separated parts. 

I have here attempted to indicate the direction in which 
the power possessed by the observer of representing what he 
has seen, the animating influence of the descriptive element, 
and the multiplication and enlargement of views opened to us 
on the vast theatre of natural forces, may all serve as means 
of encom^aging the scientific study of nature, and enlarging 
its domain. The writer who in our German literature, ac- 
cording to my opinion, has most vigorously and successfully 
opened this path, is my celebrated teacher and friend, George 
Forster. Through him began a new era of scientific voyages, 
the aim of which was to arrive at a knowledge of the compa- 
rative history and geography of different countries. Gifted 
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b delicate sesttietio feelings, aad retaining a vivid imprea- 
I of the picturea with which Tahiti and the other then 
ipy islands of the Pacific bad filled his imagination, as ia 
Ent times that of Charles Darwin,* George J'orBter was 
first to depict in pleasing colours the changing stages of 
;etation, the relations of climate and of articles of food in 
a influence on the cirihsation of mankind, according to 
^nces of original descent and habitation. All that can give 
Qi, individuahty, and distinctiveness to the delineation of 
itio nature is united in his works We trace not only in hia 
oiiable description of Cook's eecond voyage of discovery, 
; still more in his smaller writings, the germ of that richer 
it which has since been matured-f But aias! even to hia 
ie, Bensitive, and ever hopeful spirit, life yielded no hap- 

If the appellation of descriptive and landscape poetry 
> Bometimea been apphed, as a term of disparagement, to 
e descriptions of natural objects and scenes, which in 
uent times have so greatly embellished the literature of 
France, England and America, its application, 
aiBe, must be referred only to the abuse of the 
iposed enlargement of the domain of art. Ehythmical 
Kadptions of natural objects, as presented to us by Delille, 
the dose of a long and honourably spent career, cannot 
considered as poems of nature, using the term in its 
'stent definition, notwithstanding the expenditure of refined 
» of diction and versification. Tliey are wanting in poetic 
ipiration, and consequently strangers to the domain of 
"ty, and are cold and dry, as all must be that shines by 
s external polish. But when the so-called descriptive 
ry ia justly blamed as an independent form of art, sach 
Approbation does not certainly apply to an earnest endea- 
-r to convey to the minds of others, by the force of well 
i words, a distinct image of the results yielded by the 
f of modem knowledge. Ought any means to bo 

' See Jownal and fiejitarks, bj CIiarleB Danrin, 1B32-1836, in thtt 
alive of the Voyages qf the Adventure and Beagle, vol. LiL pp. 
190, where there occurn ao eitreraely beaatifal description of Tahiti 
^ the merit of Ueorgc Forster as a man aad a, writer, w 
' 111^ CUkK. der poeL Malionai^LitteTatuir der Dtuitchea, tji. ' 
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left unemployed, by which an animated picture of a distant 
zone, untraversed by ourselves, may be presented to the mind 
with all the vividness of truth, enabling us even to enjoy some 
portion of the pleasure derived from the immediate contact 
with nature? The Arabs express themselves no less truly 
than metaphorically, when they say that the best descriptian 
is that by which the ear is converted into an eye.* It is one 
of the evils of the present day, that an unhappy tendency to 
vapid poetic prose, and to sentimental effiisions, has infected 
simultaneously in different coimtries even the style of many 
justly celebrated travellers and writers on natural history. 
Extravagancies of this nature are so much the more to be 
regretted, where the style degenerates into rhetorical bombast 
or morbid sentimentality, either from want of literary cultiifii' 
tion, or more particulai'ly from the absence of all geniuBe 
emotion. 

Descriptions of nature, I would again observe, may be 
defined with sufficient sharpness and scientific accuracy, with* 
out on that account being deprived of the vivifying breath of 
imagination. The poetic element must emanate from tiie 
intuitive perception of the connection between the sensuous 
and the intellectual, and of the universality and reciprocal 
limitation and unity of aU the vital forces of nature. Hie 
more elevated the subject, the more careftdly should all ex- 
ternal adornments of diction be avoided. The true eflfect trf 
a picture of nature depends on its composition; every attempt 
at an artificial appeal from the author must therefore necessarily 
exert a disturbing influence. He who, familiar with the great 
Works of antiquity, and secure in the possession of the riches 
of his native language, knows how to represent with the sim- 
pHcity of individualising truth that which he has receifed 
•fit)m his own contemplation, will not fail in producing the 
impression he seeks to convey; for, in describing the bound- 
lessness of nature, and not the limited circuit of his own 
mind, he is enabled to leave to others unfettered freedom of 
feeling. 

It is not, however, the vivid description of the richly 
adorned lands of the equinoctial zone in which intensity of 
. light and of humid heat accelerates and heightens the de- 
velopment of all organic germs, that has alone imparted the 

* YrejiaLg^a Darstdlung der aralischen Verahinst, 1830, s. 408. 



il attraction which in the present day is attached to 
3 study of all branchea of natuml science. This secret 
ieharm, excited by .1 deep insight into organic life, is not 
Buiited to the tropical world. Every portion of the earth 
lur yiew the wonders of progrosaive formation and 
ifl^elopment, according to ever-recurring or slightly devi- 
ating types. Universal is the awful rule of those natural 
fWTwers, which amid the clouds that darken the canopy of 
teaven with storms, as well as in the detioate tissues of 
jjAigaiuc Butwtanccs, resolve the ojicient strife of the elements 
"to accordant harmony. All portions of the vast Circuit of 
imtion — from the equator to the coldest zones — whereser 
e breath of spring unfolds a blossom, the mind may rejoice 
the inspiring power of nature. Our German land is espe- 
'ailHj jufi^cd in cherishing suoh a belief, for where is the 
IDUthmi nation who would not envy us the great master of 
liWesy, whose works are all pervaded by a profound veneratioa 
ijbr nature, which is alike discemiUe in The SorroiM of 
•i^«r&m\ in the ReeoUecliona of Italy, in the Melamorpho»u 
'iff Pktnls, and in so many of his poems? Who has mors 
'doquently excited his cotemporaries to " solve the holy pro. 
.ftleu of the universe," and to renew the bond which in the 
T mankind united t<^ther philosophy, physios, and 
poetry? Who has drawn others with a more powerfid attrac* 
'' B to that land, the home of his intellect, where, as he sings, 
Ein aanfter Wind vom blaaem Himniel veht, 
Die Uyite BtilJ,Hld lioch der Lorhwr stehtl 
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lANDSCArE PA.INTINO IN ITS INFLUENCE ON THE STnUT 

OP KATTJBE GBA.FHICAL HBP BE SENT ATI ON OF THK PKY- 

aiOONOMY OF PLANTS THE CHARACTEB AND ASPECT OF 

VEGETATION IN DIFFEBEKT ZONES. 

IiAKDSCAPE painting, and fresh and vivid descriptioiia of 
nature alike conduce to heigliten the charm emnnating from a 
study of the external world, which is shown us in all its diver. 
mty of form by both, whUe both arc alike capable in a greater 
or lesser degree, according to the success of the attempt, to 
combine the visible and invisible in our contemplation erf 
nature. The effort to connect these several elements, fbrmB 
the last and noblest aim of deKaeative art, but the present 
pages, fi;om the scientific object to which they are devoted, 
must be restricted to a different point of view. Landscape 
painting cannot therefore be noticed in any further relation 
tiukn that of its representation of the physiognomy and cha- 
racter of different portions pf the earth, and as it increases the 
dealrc for the prosecution of distant travels, and thus incites 
men in an equaUy instructive and charming manner to a free 
communion with nature. 

In that portion of antiquity which we specially designate 
tm olassieal, landscape paiiiticg, as well as poetic delineations 
of places, could not, Irom the direction of the Gireek and 
Boman mind, be regarded as an independent branch of art. 
Both were considered merely as accessories ; landscape painting 
beii^ for a long time used only as the background of historical 
compositions, or as an accidental decoration for painted vails. 
In a similar manner, the epic poet delineated ike locality of 
some historical occurrence by a picturesque description of the 
landscape, or of the background, I would say, if I may be pet' 
mitted here again to use the term, in front of which tha 
acting personages move. The history of art teaches us how 
gradually the accessory parts have been converted into ths 
main subject of description, and how landscape painting has 
been separated from historical painting, and gradually estab- 
lished as a distinct form; and lastly how human figures were 
employed as mere eecoadaiy parts to some mountain or forest 
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ae, or in. Bome sea or garden view. The separation of these 
I species — historical and landscape painting — has been 
a effected by gradual stages, which have tended to favour 
e advance of art through all the various phases of its de- 
jopment. It has been justly remarked, that pninting 
mmdly remained subordinate to sculpture among the an- 
eata, and that the feeling for the picturesque beauty of 
enery which the artist endeavours to reproduce from, his 
DTitss, wae unknown to antitiuity and is exduaively of 
odem origin. 

Graphic indications of the peculiar characteristics of a 
pality must, however, have been discernible in the most an- 
BBt paintings of the Greeks, as instances of whicii we may 
ention (if the testimony of Herodotus be correct),* that 
androcles of Samos caiued a large painting of the passage 
the army over the Bosphorus to be executed for the Persian 
mg,t and that Polygnotus painted the fall of Troy in the 
Ssche at Delphi. Amongst the paintings described by the 
ier Philostratus, mention is made of a landscape in which 
loke was seen to rise from the summit of a volcano, and 
ra streams to flow into the neighbouring sea. In tliis very 
mplicated composition of a view of seven islands, the most 
cent commentatorsj think they can recognise the actual re- 
esentatioQ of the volcanic district of the jEoIian or Lipaii 
Buds north of Sicily. The perspective scenic decorations 
uch were made to heighten the effect of the representation 

• Herod., It. 88. 

t A portion OC the works of Polygnotus and Mikon (the painting of 
I battle of Marutbon in the Pokile at Athene) was, according t« 
' estinianf of HimerioB, slill to tie seen, at tbe end of the fouith 
17 (of oar era), cooBequcntty nhen the; bad ticen executed 8G0 
, (lietroQne, Lettrea *ur la Peiniure hiilorigue murale, 183S, pp. 
nd 453.) 

J PhilottraCoram Imaffinea, ed. Jacobs et Weleker, 182E, pp. 79 and 
6. Both the learned editors defend, against former suapicions, thn 
Ihonticity of the description of the paintings contained in the ancient 
'ipolitBD PinacoliiGk (Jacobs, pp. xvii. and xlvi. ; Weleker, pp. Iv. and 
i). OlMed MUlleroonjeotureB that PhiloatitttuB'apictureof thoislanda 
■IT), M well as tliat of tbe nmrsby district of tbe Bosphorus (i. 9), and 
IheEBhermen (i. 12 and 13), bore much resemblance intbeirmode of 
resentatioQ to the mosaic of Palestrina. Plato speaks, in the iatro- 
toiy part of Criliai (p, IDT), of landscape painting as tbe art of 
■tonally represenUng mountains, risers, and foreaU. 
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of the master-works of JBschjlus and Sc^hodes, gndmOSty 
enlarged this branch of art,* by increasing tibe demand for 
an illusive imitation of inanimate objects, as boildings, woods, 
and rocks. 

In consequence of the greater perfection to whioih seeno^ 
graphy had attained, landscape painting passed amongst flie 
Greeks and their imitators, the Komans, from the stage to 
their halls, adorned with columns, where the long ranges of 
wall were covered, at first, with more circumscribed views,f bat 
shortly afterwards with extensive pictures of cities, sea-shores, 
and wide tracts of pasture-land, on which flocks were graz- 
ing4 Although the Roman painter, Ludius, who lived in the 
Augustan age, pannot be said to have invented these graceAil 
decorations, he yet made them generally popular, § animating 
them by the addition of smidl figures. [| Almost at the 
same period, and probably even half a oentury earlier, we Bnd 
landscape painting mentioned as a much practised art among 
the Indians during the brilliant epoch of Vikramadi^a. In 
the charming drama of Sahmtula, the image of his beloved is 
shown to King Dushmanta, who is not satisfied with that 
alone, as he desires that '' the artist should depict the places 
which were most dear to his beloved, — liie Malini river, 
with a sandbank on which the red flamingoes are standing; a 
chain of hills skirting on the Himalaya, and gazelles resting 
on these hills." lliese requirements are not easy to comply 
with, and they at least indicate a belief in the practicabiuty 
of executing such an intricate composition. 

In Rome, landscape painting was developed into a separate 
branch of art from the time of the Ceesars ; but if we may 

. * Particularly through Agatharcus, or at least aooording to the mks 
he established. Aristot. Poet, iv. 16; Vitruv., lib, v. cap. 7, Ub. vU. ia 
Prsef. (ed. Alois Maxinius, 1836, t. i. p. 292, t. ii. p. 56); oompar« 
also Letronne's work, op. cit p. 271-280. 

f On Objects of Bhopographia, see Welckor (u2 PhUottr, Jmfli., 
p. 397. 

t Vitruv., lib. vii. cap. 5 (t. ii. p. 91). 
' § Hirt., Gesch. der hUdenden Kunate bei den Alien, 1838^ f, 838; 
Letronne, pp. 262 and 468. 

ii Ludius qui primus (1) instituit amoenissiinam parietum pietortia 
.(FUn. XXXV. 10). The topiaria opera of Pliny, and the variei^Ue^ 
topiorum of Vitruvius, were small decorative landscape paintings. Tl» 
passage quoted in the text nf Kalidasa occurs in the SakuntaUi, ae^.Tk 
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_B from the many Bppcimens preserved to us in the exca- 
mtionB of Hercukneum, Fompoii, and Stabile, these pictures of 
nature were frequently nothing more than bird's-eye views of 
lie cmtntry, similar to maps, and more like a dehneation of 
Mtport towns, TiUaa, and artificially arranged gardens, than 
■"e representation of free nature. That which may have been 
rded as the habitably comfortable element in a laudecape 
ems to have alone attracted the Greeks and Romnns, and 
it that which we term the wild and romantic. Their imita- 
a might be so feu accurate as frequent disregard of per- 
itive and a taste for artificial and conventional arrangement 
oitted. and their arabesque- like compositions, to which the 
(itical Vitruvius was averse, often exhibited a rhythmically 
"nuring and well-conceived representation of animal and 
stable forms ; but yet. to IroiTow an expression of Otfned 
■" rr,* "the vague and mysterious reflection of the mind, 
1 aeems to appeal to us from the londseape, appeared 
» the ancients, Ironi the peculiar bent of their feelings, as 
Bcapable of artistic development, and their delineations were 
ketohed with more of sportivencss than eamcstuess and 
entiment." 

We have thus indicated the analogy which existed in the 
jtoeesa of development of the two means — descriptive diction, 
ind graphical representations — by which the attempt to render 
" e impressions produced by the aspect of nature appreciable 
the sensuous faculties, has gradually attained a certain deg^te 
f independence. 

He specimens of ancient landscape painting in the manner 

t -Ludiufl, which have been recovered from the excavations at 

iBpeii (lately renewed with so happy a result), belong most 

»Hy to a single and very short period; viz., that intervening 

Ot&ied UUUer, AnAdolosit der KwiiH, ISSO, x, 609. HaTine 

spoken ia Ibe text of the paintiags found in Pompeii and 

neuiuieuta as being competitions but little iJlied to tlie fraedoDl of 

lira, 1 mu^t bore notice some ciocptionii, irliich m&; be cDastdeled 

buidBea,peg in the strict modem nenae of the vord. Soo PittAre 
Awjono, vol. iL t&li. 45, vol, iii. tab. 53; and, as backgroondaJn 
■ndng blstoriotl compoBitioQa. toI. iv. tub. 01, 62, and 63. 1 do 
t Mfer to tlio remukaUe repreBcclAtian in the Mowumenti d^ 
tKtKto di CoTritpotidaaa archeotogica, vol. iii. Cab. 9, since ite 
Nlasaoiicinityhasah-cadrbcencaUedittquosbtan byfiaool HocheUe, 

wstwologiEE of mttck a/!u(elie^ of obscnalion. 



between Nero and Titus * for the city' hsd been entirely d». 
stroyed by an earthquake only sLxteen years before the cele- 
brated eruption of Vesuviua. 

The character of the aubscqucnt style of painting practised 
by the early ChristJans, remained nearly allied to that of the 
true Greek and Roman schools of art from the time of Con' 
Stantine the Great to the beginning of the middle ages, A rich 
mine of old memorials is open-ed to us in the miniatures which 
adorn splendid and wcll-preserred nmnuscripts, and in the raier 
moeaicsofthe same period.'!' Rumohr makes mention of a Psalter 
in the Barberina Library at Rome, where, in a miniature. David 
is represented '■ playing the haTp. and amrounded by a pleasant 

Ce, from the branches of which nymphs look forth to listen. 
personification testifies to the antique nature of the whole 
^cture." Since the middle of the slsth century, when Italy 
was impoverished and politicnlly disturbed, the Byzantine art 
in the Eastern empire still preserved the lingering echoes 
and types of a better epoch. Such memorials as these form 
the tnmsition to the creations of the later middle ages, when 
the lOTC for illuminated manuscripts had spread from Greece, 
in the east, through southern and western lands into the 
Prankish monarchy, amongst the Anglo-Saxons, and the in- 
habitants of the Nelherianda. It is, therefore, a fact of no 

' In retuUtion of the soppoailion of Da Theil ( Voyage en /folio, 
pic I'Abbe Barthelemy, p. 28 j) that Pompeii Btill eiiatad \a Bplondoar 
imder Adrian, uid was not complctel}^ destroyed till tovards the cloae 
of the fifth century, Beo Adolph von Hoff, QesdadUe der Ver/tndeTV^gai 
der ETdoberJtiiche. ib. ii. 1824, a. 196-1B9. 

t Bee Waagen, Kunsticerke tmd KiinslUr in England vnd Paril, 
th. iii. 1S39, B. 1S5-201; and parUcnlarly s 217-224, where he de- 
aeribes the celebrated Psaltei of the tenth century (ia the Paris Libm^ 
which proves how long the "antiiiue mode of composition" maintaiitad 
itself in Cooalaiitinople. I los indebtetl to the fcind aad Talnablfl 
oommiuiicatiana of this profound connoisseur of art (Professor Wiagen, 
Director of tbe Oallery of Paintings of my native city), at the time rf 
my public lecfures in 1828, for intcroaling notices on the history of art 
after tbe period of the Itoman empire. What I afterwards wroto on tba 
gndniJ development of landscape painting, I commimicated in Dresden 
in the winter of 1836 to Baron van Kumohr, the dwlinguishod and tM 
Mlly deceased aatbor of the IltilienUcke Fonchungen. I receivBd 
from this excellent man a great number of bistoricsl iUuatraUons, whidi 
he CTcn permitted me to publiab if the form of my work shoold lendH 
U expedient. 
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¥• ili^^ importance for the history of modem art that "the cele- 
I brated brothers Hubert and Johann van Eyck belonged easen- 
t tiaUy to a school of miniature painters which since the loat half 
K.of the fourteenth century attained to a high degree of perfection 

■ ^ Flanders."* 

B The historicul paintings of the brothers van Eyck present 

mVB ivith the first instances of carefully executed kndscapcB. 

f Keither of them ever visited Italy, but the younger brother, 

I Johann, enjoyed the opportunity of seeing ihe vegetation of 

p Southern Europe, when in the year 1428 he accompanied the 

I' dobasey which Philip the Good, Duke of Burgundy, sent to 

' lisboQ when he sued for the hand of the daughter of King 

John I. of Portugal. In the Museum of Eerlin are preserved 

the wings of the famous picture which the above-named cele- 

IVEted painters — the actual founders of the groat Flemish 

■chool — executed for the cathedral at Ghent. Ou these wings 

irhich represent holy hermits and pilgrims, Johann van Eyek 

hss embellished the landscape with orange and date trees 

and cypresses, which, from their extreme truth to nature, 

impart a solemn and imposing character to the other dark 

mosses in the picture. One feels, on looking at this painting, 

that the artist must himself have received the impression of 

a vegetation tanned by gentle breezes. 

In considering the master-works of the brothers van Eyck 
we have not advanced beyond the first half of the fifteenth cen- 
tury, when the more highly perfected style of oil-painting, which 
was only just beginning to replace painting in tempera, had 
already attained to a high degree of technical perfection. The 
taste for a vivid representation of natural forms was awakened, 
and if we would trace the gradual extension and elevation of 
diis feeling for nature, we must bear in mind, that Antonio di 
Heesina, a pupil of the brothers van Eyck, transplanted the 
predilection for landscape paiating to Venice, and that the 
pictures of the van Eyck school exercised a similar action in 
Florence on Domenico Ghirlaudaio and other masters.f The 

• WMgon. op. cU.. \h. i. 1837, a. 6fl; th. iii. 183B, a. 362-35B. TSm 
Idiuj'ii History of Fainting. Bolrn'a Slandard Libniiy, 1847, vol. L, 
pp. 81-87.")— rr. 

t " Plnluricchio punted rich and well oomposed landsciLpcs as inde- 
pendent deooratioQ8, in the Bclvidera of tho Vaticaa, He appears to 
ture exercised an lii£uiiuc« on Raptiael, ia whose paiatiagft ttiexe N 
man; landscape pfCuliarJ^CB Kiuch atunot be tiMed. lo Sara ' ~ "* 
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artists at this epoch directed their effbrts to a earefal, bat 
almost timid imitation of nature, and the master-works of 
Titian afford the earliest evidence of freedom and grandeur 
in the representation of natural scenes; but in this respect 
also, Giorgione seems to have served as a model for that great 
painter. I had the opportunity for many years of admiring in 
the gallery of the Louvre at Paris that picture of Titian 
which represents the death of Peter Martyr, overpowered 
in a forest by an Albigense, in the presence of another Domi* 
nican monk.* The form of the forest-trees, and their f<^iage9 
the mountainous and blue distance, the tone of colouring, tasd 
the lights glowing through the whole, leave a solemn impres* 
sum of the earnestness, grandeur, and depth of feelings whidh 
pervade this simple landscape composition. So vivid was 
Titian's admiration of nature, that not only in the pictures oC 
beautiful women, as in the background of his exquisitdj 
formed Venus in the Dresden Gallery, but also in those of a 
graver nature, as for instance, in his picture of the poet 
Pietro Aretino, he painted the surrounding landscape and 
sky in harmony wiUi the individual character of the sub- 
ject. Annibal Caracci and Domenichino, in the Bolpg« 

Pinturicchio and hie friends we also already meet with tibiose singular, 
pointed forms of mountains which, in your lectures, you were diqxwed 
to derive from the Tyrolese dolomitic cones which Leopold von Bach 
has rendered so oclcbrated, and which may have produced an impranioa 
on travellers and artists from the constant intercourse existing betweea 
Italy and Germany. I am more inclined to believe that these conical fomu 
in the earliest Italian landscapes are either very old conventional modes 
of representing mountain forms, in antique bas-reliefs and mosaic works^or 
that they must be regarded as unskilfully foreshortened views of Soxaote 
and similarly isolated mountains in the Campagna di Boma/' (From a 
letter addressed to mc by Carl Friedrich von Rumohr, in October 
1832). In order to indicate more precisely the conical and pointed 
mountains in question, I would refer to the fanciftil landscape whidi 
form«i the background in Leonardo da Vind's universally adiainA 
{4ctuie of Mona Lisa (the consort of Francesco del Giocondo). Am^^ 
the artists of the Flemish school who have more particularly devolopM 
landscape painting as a separate branch of art, we must name Patenier's 
successor, Herry de Bias, named Civetta from his animal monogram, 
and subsequently the brothers Matthew and Paul Bril, who excited ft 
strong taste in favour of this particular branch of art during their 
sojourn in Home. In Germany, Albrecht Altdorfer, Durert pupil, 
practised landscape painting even somewhat earlier and with greater 
sucoess than Patenier. 

* Painted for the Church of San Giovanni e Paolo at Tenice. 
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e school, adhered fiuthfuUy to this elGvatiou of style. If, 
rever, the great epoch of historical paiuting bdnng to 
e tsixteenth century, that of lojidscape painting appertains 
indoubtedly to the seventeentli. As ijie riuhes of nature he- 
e more known, and more carefully observed, the feeling 
1 was likewise able to estoad itself over a greater diver- 
t objects, while at the same time the means of technical 
entation had siinultaneously been brought to a higher 
2 of perfection. The relations between the inner tone 
clings and the delineation of external nature became moie 
oate, and by the links thus established between the two, 
le gentle and mild expression of the beautiful in nature was 
devoted, and, as a ccmsequence of this elevation, belief ia 
tite power of the external world over the emotions of the 
is simultimeously awakened. When this excitement, 
irmity with the noble aim of all art, converts the 
il into an ideal object of fiuicy, when it arouses within 
a. feeling of harmonious repose, the enjoyment ia 
impauied by emotion, for the heart is touched 
•lienever we look into the depths of nature or of humanity.* 
In the same century we find thronged together Claude Lor- 
nune, the idvUic pahiter of light and aerial distance; RuyS' 
dael, with his dark woodland scenes and lowering skies; 
Gaqiard and Nicholas Poussin, with their nobly dehneated 
ibnns of trees; and Everdingen, llobbima, aud Cuyp, so true 
to life in their delineations.! 

la this happy period of the ^levelopment of art, a noble 
^ort was manifested to introduce all the vegetable forma 
nelded by the North of Europe, Southern Italy, and the 
Spanish Peninsula. The landscape was embdiished with 

' WiHicImvon Humboldt, Gegim-metie Werhe., bd. iv. B. 37; aoo slsa, 
on tic different gradaticFOg of the life of natarc, and on the tone of mina 
■M^oiNl b; the landicRpe around, Cane, in his intercstiiig -wark, 
Bri^en iiber die LandaAaJbwaterei. 1831, b. 45. 

■f Tbe great ctttar; of paiBtinj^ compr^iended the works of Jobum 
Qtvo^al, 15d»-162S; BulieDa, 1&TT-1610: DomenichiDO, 16S1-]fl41; 
Philippe deChampalgne, 1602-1874; NicDlaa PoUEEin, IS34 -1655; Gaa- 
wr I'uujiHn pDghet). 1613-1075; Cluude LtHTiiiDe. 16U0-16S2; Allicrt 
Onjp, lBOfl-1672; Jan Both, 1610-1660; Balvator Koai, 1016-1873; 
Ewrdingcn, 1021-16T5; Kicolwia Berghem, 1B24-1C83; Swanevolt, 
le2(H6W0;BujBdttel, 1035-1881; Minderlioot Hobbimn, Jwi Wjnauto, 
Adriian van de Velde, 1638-1872; Carl Diynrdin, 1644-1687. 
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oranges and laurels, with pines and date-trees; tlie lattei 
(which, with the exception of the small Chamserops, origin- 
ally a native of European sea-shores, was the only member of 
the noble family of palms known from personal observation), 
was generally represented as having a snake-like and scafy 
trunk,* and long served as the representative of tropicu 
Y^etation; as, in like manner, Pinus pinea is even stUl veiy 
generally supposed to furnish an exclusive characteristic ai 
the vegetable forms of Italy. The contour of high mountain- 
chains was but little studied, and snow-covered peaks, which 
projected beyond the green Alpine meadows, were, at that 
period, still regarded by naturalists and landscape painters as 
inaccessible. The physiognomy of rocky masses seems scarcely 
to have excited any attempt at accurate representation, 
excepting where a water-fidl broke in foam over the moun- 
tain side. We may here remark another instance of Ihe 
diversity of comprehension manifested by a free and artistic 
tpirit in its intimate communion with nature. Rubens, who, 
in his great hunting pieces, had depicted the fierce move- 
ments of wild animals with inimitable animation, succeeded, 
as the delineator of historical events, in representing, with 
equal truth and vividness, the form of the landscape in the 
waste and rocky elevated plain surrounding the £scurial.f 

The delineation of natural objects included in the branch of 
art at present imder consideration, coidd not have gained in 
diversity and exactness, until the geographical field of view 
became extended, the means of travelling in foreign countries 
facilitated, and the appreciation of the beauty and configura- 
tion of vegetable forms, and their arrangement in groups of 
natural families, excited. The discoveries of Columbus, Vasco 
de Gama, and Alvarez Cabral, in Central America, Southern 
Asia, and the Brazils ; the extensive trade in spices and drugs 
carried on by the Spaniards, Portuguese, Italians, and Flem- 
ings, and the establishment of botanical gardens at Pisa, 
Padua, and Bologna, between 1544 and 1568, although not 
yet furnished wiSi hot-houses properly so called, certainly 

* Some strangely fimcifiil representations of date palms, which hsTe 
a knob in the middle of the leafy crown, are to be seen in an old pic- 
ture of Cima da Conegliano, of the school of Bellino (Dresden (Mlerj, 
1835, No. 40). 

t Dresden Gallery, No. 917. 
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tade artists acquainted ■witt many remarkable forma of exotic 
roducts, including even some that belong to a tropical Togc- 
ition. Single truita, flowers, and branches were painted 
ith much natural truth and gi'ace by Johamn Breughel, 
'hoee reputation had been already established before the 
lose of the sixteenlJi centurj-; but it ia not untU the 
liddle of the scTenteenth century that we meet with land- 
Jspce, which reproduce the individual character of the torrid 
one, as impressed upon the artist's mind by actual obseira- 
(m. The merit of the earliest attempt at such a mode of 
Jpresentfttion belongs probably, as I find from Waagen, to 
le Flemish painter, Franz Post, of Haarlem, who aceompa- 
ied Prince Maurice of Nassau to Brazil, wtere that Prince, 
■ho took great interest in all subjects connected with the 
vpical world, was Dutch Stadtholder, in the conquered 
tortuguese posBessions, from 1637 to 1644. Post continued, 
IT maoy years, to make studies from nature at Cape St. 
.ngustinc, in the Bay of All Saints, on the shores of the 
ITET St. Francisco, and at the lower course of the Amazon.* 

' Fnnz Post, or Po(»t, wu bom at Haitrlem, Id 1620, and died there 
IS80. Hia brother also accompanied Count Maurice of Naaeau 
I au architect. Of the paiotingii, some representing the bonks of the 
uzon ore to he seen in the picture gallery at Schleishelm while 
eta »ro at Berlin, Hanover, and Prague. The line engraringB in 
rtKuH, Setae dea Pritaen Moritz vo r. Naseau, and iu the ro;a1 collec- 
n of copper-plate printo at Berlin, erince a fine conception of nature 
depicting the form of the coaat, the nature of the ground, and 
t vegetition. Tiiej represent musaeeffi, cacti, paims, different 
liaB of Gcng, with the well known board-like czcreBcencca at 
Jrot of the Btem, chiEOphone, and arhorescent graasea. The pic- 
Uwqae Brazilian rojoge is niade to tennioale (plate iv.), singularly 
toi^, with a German forest of pines which suiround the caatle ot 
IDcmburg'. The remark in the text, on tbe influence which the 
itkUishment of bolanie gardens in Upper Italy, towards tho middle 
r Um idjiteeath century, may have eiercised on the knowledge ot the 
byiiogoum^ of tropica] forms of vegetation, leads me here to draw 
ItenlioD to the well founded fact that, in the thirteenth century. 
IbertuB Hagnus, who was equally enei^ctic in promoting the Aristotfi- 
philoBophy and the purauit of the soieuco of nature, probahly had ft 
ouse in the coovent of llie Dominicans at Cologne. This cele- 
nled man, who was suspected of sorcery on aceount of his speakinjf 
■chine, entertained the King of the Romans, William of Holland, on 
Is pAffiage through Cologne on Uie Gth of January, 1259, in a large 
kce in the convent garden, whore he preserved fruit trees and plantj 
3a 
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These studies he himself partly executed as paintings, and 
partly etched with much spirit. To this period belong the 

in flower throughout the winter by maintaining a pleasant degree of heat 
The account of this banquet, exaggerated into something marveUoi% 
oocurs in the Chronica Joannis de Beka, written in the middle of tbe 
fourteenth century (Beka et Heda de Epiacopis UUrajectinis, reeogn. 
ab. Am. Buchclio, 1643, p. 79; Jourdain, Becherches critiques sur VAge 
des Traductions d'Aristote, 1819, p. 831; Buhle, OescJi. der PhtUm- 
phie, th. y. s. 296). Although the ancients, as we find &om the ezea- 
"nations at Pompeii, made use of panes of glass in buildings, yet nothing 
has been found to indicate the use of glass or hot houses in ancient hor- 
ticulture. The mode of conducting heat by the caldaria into baths might 
have led to the construction of such. forcing or hothouses, but the 
shortness of the Greek and Italian winters must have caused the want 
of artificial heat to be less felt in horticulture. The Adonis gardmis 
(KrjTroi A.^Mvidoc), BO indicative of the meaning of the festival of Adonis, 
consisted, according to Bockh, of plants in small pots, which were, no 
doubt, intended to represent the garden where Aphrodite met Adonis, 
who was the symbol of the quickly fading bloom of youth, of luxuriant 
growth, and of rapid decay. The festi-^s of Adonis were, therefore, 
seasons of solemn lamentations for women, and belonged to the 
festivals in which the ancients lamented the decay of nature. As I 
have spoken in the text of hothouse plants, in contrast with those 
which grow naturally, I would add that the ancients frequently used 
the term " Adonis gardens" proverbially, to indicate something whieh 
had shot up rapidly, without promise of perfect maturity or duratinn. 
These plants, which were lettuce, fennel, barley, and wheat, and ndt 
variegated flowers, were forced, by extreme care, into rapid growth in 
summer (and not in the winter), and were often made to grow to 
maturity in a period of only ^ight days. Creuzer, in his Symbolik tmd 
Mythologie, 1841, th. ii. s. 427, 480, 479, nnd 481, supposes "that strong 
natural and artificial heat, in the room in which they were placed, was 
used to hasten the growth of plants in the Adonis gardens." The 
garden of the Dominican convent at Cologne reminds us of the Green- 
land or Icelandic convent of 8t. Thomas, where the garden was kepft 
free from sbow by being warmed by natural thermal springs, as is 
lelated by the brothers Zeni, in the account of their travels (188S- 
1404), which, from the geographical localities indicated, must be con- 
sidered as very problematical. (Compare Zurla, Viaggiatori VenesUmi, 
t, ii. pp. 63-69 ; and Humboldt, Examen critique de VHist, de la OSo- 
praphie, t. ii. p. 127.) The introduction in our botanie gardeDS of 
regular hothouses seems to be of more recent date than is geoienfly 
supposed. Ripe pineapples were first obtained at the end of the mrrm- 
teenth century (Beckmann's History of Inventions, Bohn's Standard 
Library, 1846, vol. i. pp. 103-106); and Linnaeus even asserts, in ibe 
Musa Clifforticuna fiorens Hartecampi, that the first banana whiiSi 
flowered in Europe was in 1731, at Vienna^ in the garden of Pitoee 
Bugene, 
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arkahly Im^ «i1 jHctures preservod in Denmai'k, in a gal- 

f the beautiful palace of Fredcriksborg, whluh were 
i by Eckliout. who. in 1641, was also on the Brazilian 
it with Prince Maurioeof Nubeciu. In these compositioua, 
!, papawB, bonanae, and h^liconioe, arc most charactms- 
y ileiiucat^ as arc also brightly plumaged birds, and 
U quadrupeds, and the form and appearauci' of the natives. 
! examples of a delineation of the physio^oniy of 
I scenery were not followed by many artists of meiit 
I Cook's second voyage of circumnavigation. What 
I did for the western islands of the Pacific, and 
tinguished oountryman, Ferdinand Bauer, for New 
HoUiuid and Van Diemcn'e Laud, hae been since done, in 
more recent timeB, on a Ikr grander scale, and in a masterly 
Bumner. by Maiitz Bugendae, Count Clarac. Ferdinand Bel- 
)ennann. and Edwaidliildebrandt; and for the tropical vege- 
tMion of America, and for many other parte of the earth, by 
Beanrich ron Kittlttz, the companioa of die Bussiun Admiral 
Iiutke, on his voyage of circumnaTigation.* 

Ho who, with a keen appreciation of the beauties of 
watare manilestfd in moimtaine, riverg, and forest glades) 
bu himself ti'avellcd over the lArrid zone, and seen the 
luxuriance and diversity of vegetation, not only on the 
caltivatcd sea eoarts, but on the dechvities of the snow- 
imnmed Andes, the Himalaya, or the Nilgheny mountaiHg 
at Mysore, or in the primitive forests, amid the network af 
Rvers, lying btitwecn the Orinoco and the Amaam, can alone 
teti what an inexhaustible treasure remains still unopened W 
the landscape painter, between the tropics in both coutinente, 
fg jo the island- world of Sumatra, Borneo, and the FhiUppines ; 

• nieae riers of ta-opic^ vegalatiaa, which dtsignatB the "phjeiog- 
Kaof of pliuita," canstitute, in the Rayai MusGun at Boilin. (ia the de- 
]«niaent of mioiatu'ee, dniwings, and eagrsviaga,) a treasure of .art 
wtiicll. owing (o ite peculiarity and pLeturcHijOE varielj-, ia incomparably 
KOferier to any olhar eolleetioQ. The title of tlie popera edited by Vfni 
KitUitl ia VegeUUiaat-Asaicliiat der K^lenlaiider ttnd Insda d«3 

.Mia Quam, oiffgenommen 1827-1829, avf dcr Bntdechingt-reiie 
Jer kttii. ruM. CurveUe Senj&vin tSicaeD, 1811). There is also gre^t 

'Uelity to luture in the drawings of iCarl Eodmcr, wMcb are eagraTSd 
ia » mastorij manner, and whfeli groatJy embellish the large Horli of 
Ike travels of Prince Mazimilisii uf Wied in the interior of North 



and how all the spirited and admirable efforts already made in 
this portion of art fall far short of the magnitude of those 
riches of nature, of which it may ypt become possessed. Ars 
we not justified in hoping that landscape painting will flouritil 
trith a new and hitherto unknown brilHaney when artiBts c^ 
merit shall more frequently pass the narrow limits of the 
Mediterranean, and when they shall be enabled, far in the 
interior of continents, in the humid mountain valleys of &e 
tropical world, to seize, with the genuine freshness of a pure 
and youthful epirit, on the true image of the varied fomtB of 
nature? 

These noble regions have' hitherto been visited mostly 'by 
travellers, whose want of artistical education, and whose df- 
fbrently directed scientific pursuits, afforded few opportunitiea 
of their perfecting themselves in landscape painting. Only 
very few amongst them have been suseeptible of seizing on 
the total impression of the tropical zone, in addition to the 
botanical interest excited by the individual forms of flowen 
and leaves. It has frequently happened that the artists a^ 
pointed t« accompany espcditions fitted out at the natianal 
expense, have been chosen without due consideration,' and 
almost by accident, and have been thus found less prepared 
than such appointments required; and the end of the 
voyage may thus have drawn near before even the molt 
talented amongst them, by a prolonged sojourn amongst grand 
scenes of nature, and by frequent attempts to imitate what 
they saw. had more than begun to acquire a certain technioal 
mastery of their art. Voyages of circumnavigation are, 
besides, but seldom of a character to allow of artists vinting' 



Coloured sketches, taken directly from nature, are the fuij 
means by which the artist, on hia return, may reproduce tii 
character of distant regions in more elaborately finished pic- 
tures ; and this object will be the more fully attained, men 
Qie painter has, at the same time, drawn or painted diieetly 
from nature a large number of separate studies of the foliage 
of trees; of leafy, flowering, or fruit-bearing stems; of proB- 
Irate trunks, overgrown with pothos and orchidcEe; of rocka 
and of portions of the shore, and the soil of the forest. The 
possession of such coirectly drawn and well proportioiied 




IiAJITDSCAFE FXINTINO. 45S 

Kaketches will enable the artist to dispense with all the decep- 
V'^e aid of hothouse forms, and eo-ctillcd botanical dclineationa. 
A great event in the liistory of the world, suet as the 
emancipation of SjMinish and Portuguese America from the 
dominion of European rule, or the increase of cultivation in 
India, New Holland, the Sandwich Islands, and the southern 
ooIanicB of Africa, will incont^stably impart to meteorology 
and the descriptive natural sciences, as well as to landscape 
ptuntjng a new impetus and a high tone of feeling, which 
probably could not have been attained independently of these 
local relations. In South America populous cities lie at an 
elevation of nearly 14,000 feet above the level of the sea, 
FVom these heights the eye ranges over all the climatic grada- 
tions of vegetable forms. Wbat may we not, therefore, 
expect from a picturesque study of nature, if, after the 
settlement of social discord, and the establishment of free 
institutions, a feeling of art shall at length be awakened in 
those elevated regions? 

AH that is expressed by the passions, and all that relates to 
the beauty of the human form, has attained its bighcBt perfec- 
tion in the temperate northern zone under the skies of Greece 
and Italy. The artist, drawing from the depths of nature, no 
less than from the contemplation of beings of bis own species^ 
derives the types of historical pEiinting alike from free crea- 
tion and from truthful imitation. Landscape painting, tkongb 
not simply an imitative art, has a more material origin, and a 
more earthly limitation. It requires for its development a 
large number of various and direct impressions which, when 
received from external contemplation, must bo fertilized by 
the powers of the mind, in order to be given back to the 
senses of others as a free work of art. The grander style of 
heroic landscape painting is th« combined result of a pro- 
found appreciation of nature, and of this inward process of 
the mind. 

Everywhere, in every separate portion of the earth, nature 
is indeed only a refles of the whole. The forms of organ- 
imns recur again and again iu dilfcrent combinations. Even 
the icy north is clieered for months together by the presence 
of herbs and large Alpine blossoms covering the earth, and 
by the aspect of a mild azure sky. Hitherto landscape paint- 
~ { amongst us has pursued her graceful labours, familiar 
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only with the simpler forms of our native floras, but not, on 
that account, without depth of feelii^ and richness of erestiT& 
fimcy. Dwelling only on the native and indigenous forms of 
our vegetation, this branch of art, notwithstanding tbat it has 
been circumscribed by such narrow limits, has yet afforded 
sufficient scope for highly gifted painters, such as the Carraoei, 
Gaspard Poussin, Claude Lorraine, and Ruysdael, to produce 
the loveliest and most varied creations of art, by their magical 
power of managing the grouping of trees and the effects of 
light and shade. That progress which may still be expected 
in the different departments of art, and to which I have 
already drawn attention, in order to indicate the ancient 
bond which unites natural science with poetry and artistio 
feeling, cannot impair the fame of the master works above 
referred to, for, as we have observed, a distinction must be 
made in landscape painting, as in every other branch of art, 
between the elements generated by the more limited fleld c£ 
contemplation and direct observation, and those which spring 
from the boundless depth of feeling and from the force of 
idealising mental power. The grand conceptions which land* 
scape painting, as a more or less inspired branch of the poetry 
of nature, owes to the creative power of the mind are, lite 
man himself, and the imaginative faculties with which he is 
endowed, independent of place. These remarks especially 
refer to the gradations in the forms of trees fix)m Ruysdadi 
and Everdingen, through the works of Claude Lorraine to^ 
Poussin and Annibal Caracci. In the great masters of art 
there is no indication of local limitation. But an extensicMl 
of the visible horizon, and an acquaintance with the nobler 
and grander forms of nature, and with the luxurious fulness 
of Hfe in the tropical world, afford the advantage of not 
simply enriching the material groundwork of landscape paint* 
iiig, but also of inducing more vivid impressions in the 
minds of less highly gifted painters, and thus heightening 
their powers of artistic creation. 

I would here be permitted to refer to some remarks which 
I f)ublished nearly half a century ago, in a treatise which ha» 
beien but little read, entitled Ideen zu einer Physiognomik det 
Oewiichse* and which stands in the most intimate connecticm' 

* Humboldt, Arhsickten der NaZur, 2te Ausgabe, 1826, bd. i. 8. 7, 
2$/'21j 36, and '42. Compare also two very instractive mexAoliBi 
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Bubject under conadertLtion, He who comprehenda 

( at a single glance, and knows how to abHtract his mind 
ol phenomenal, will easOy perceive how organic force 
abundance of vital development increase with the 
. of warmth from the poles to the equator. This 
ttamung Inxuriance of nature increasea, in a lesser degree, 
fcom the north of Europe to the lovely shores of the Mediter- 
lanean than from the Iberian Peninsula, Southern Ittdy, and 
Greece, towards the tropics. The naked earth is covered 
witiv an unequally woven, fiowet7 mantle, thicket where the 
ButL rises high in a aky of deep azure, or is only veiled 
by light and feathery clouds, and thinner towards the 
g^my north, where the returning frost too soon blights the 
Kipemng bud or destroys the ripcninff fruit. Whilst ia the 
iiold xones the bark of the trees is covered with dry mosa, or 
with lichens, the region of palms and of feathery arboreseeut 
fcnui shows the trunks of Anacajdia and of the gigantic spe- 
1KB of Ficus, embellishod by Cymbidia and the fragrant 
VoniUa. The fresh green of tiie Draoontium, and the deeply 
•RTAted leaves of the Pothos, contrast with the variegated 
blomoms of the Orchidetc, while climbing Sanhinifo, Passi- 
floToe, and yellow-blossomed BaniateriiE, entwining the sterna 
«f forest trees, spread &r and high in air, and delicate flowers 
are unfolded imm the roots of lie Theobromaj, and from the 
thick and rough bark of the Crescentue and the Gustaviaj. Ia 
the midst of this abundance of flowers and leaves, and thisi 
faunriaiiUy wild entanglement of climbing plants, it is often 
diffieolt for the naturalist to discover to which stem different 
flomro and leaves belong; nay. one single tree adorned nith 
VsnlliiiiDB, Bignonis. and Dendrohia, presents a mass of vege- 
taUe forms, which, if disentangled, would cover a considerable 
^Ktoe of ground. 

Each portion of the earth has, however, its peculiar and 
fiharacteristic beauty; to the tropics belong dit-ersity and 
giandeur ia the forms of plants; to the north, the aspect of 
mots of meadow-land, and the periodic and loug-desired 
revival of nature, at the earliest breath of the gentle bi-et'Kes 
of qiring. As in the Mnsaceie CPieang) we have the greatest 
cxpunsion. so in the Cafiuarince and in the needle tree we have 

Priwirieli von Martius, Phyfioffnomie df> Ffiammreicha in Braailieti, 
1824, and M. von Olfets, aUgtmeint Vebenidvt von Bro^liea. ia Eb^ 
—^ --■ --23_ ^li. IS-S3. -^^ 



the greateit contraction of the leaf vessels. Firs, Thujae, ond 
Cypresses constitute a northern flora which is very uncom- 
mon in the plains of the tropics. Their ever-verdant gresi 
enlivens the dreary winter landscape, and proclaims to the 
iiihabitoiitB of the north, that even when snow and ice have 
covered the ground, the inner life of vegetation, like Prome- 
thean fire, is never extinguished on our planet. 

Every zone of v^etation has. besides its own ottractiona, ft 
peculiar character, which calk forth in us special impressions. 
Heferring here only to our own native plants, I would ask, 
who does not ft^cl himself variously afiected beneath tbe 
sombre shade of the beech, on hills crowned with scattered 
pines, or in the midst of grassy plains, where the wind 
rustles among the trembling leaves of the birch? As in dif- 
ferent organic beings we recognise a distinct ph^'siognomr, 
and as descriptive botany and zoology are, in the strict den- 
nitJon of the words, merely analytic classifications of anima) 
and vegetable forms ; so there is lUso a certain pbysioguomy tu 
nature exclusively peculiar to each portion of the earth. "Die 
idea which the artist wishes to indicate by the expressions, 
*' Swiss nature," or " Itahan skies,'' is hosed on a vogue sense 
of some local characteristic. The azure of the sky, the form 
of the clouds, the vapoury mist resting in the distance, the 
luxuriant development of plants, the beauty of the foliage, and 
the outline of the mountains, are the elements which deter- 
mine the total impression produced by the aspect of any 
particular region. To apprehend these characteristics, andto 
reproduce them visibly, is the province of landscape painlang; 
while it is permitted to the artist, by analysing the varions 
groups, to resolve beneath bis touch the great enchantmKlt 
of nature — if I may venture on so metaphorical an expreastm 
~Kts the written words of men are resolved into a few simple 

But even in the present imperfect condition of pictorial deli- 
neations of landscapes, the engravings which accompany, and too 
often disfigure, our books of travels, have, however, contributed 
considerably towards a knowledge of the physiognomy of 
distant regions, to the taste for voyages in the tropical zones, 
and to a more active study of nature. The improvements i» 
landscape painting on a large scale, (as decorative paintioffBt 
panoramas, dioramas and neoramos.) have also increased tbe 
ffeaeralityand force of these impressions. The repiesentatioi« 
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satJncalli^ described by Vitruvius and the E^-ptian, JuliuB Pol- 
lux, oa "■ esaggera ted representations of riirn.1 adornments of the 
Btage," and which, in tiie sixteenth century, were contrived by 
Serlio's arrangement of Coulisses to increase tie delusion, may 
now, since the discoveries of Prevost and Dagucrre, be made, in 
Barker's panoramas, to serve, in some d^^ee, as a substitute 
for travelling through different regions. Panoramas are more 
productive of effect than scenic decorations, since the spcO' 
tfttor, enclosed as it were within a magical circle, and wholly 
removed from all the disturbing influences of reality, may tho 
more easily fency that be is actually surrounded by a foreign 
scene. These compositions give rise to impressions which, 
aiter many years, often become wondcrfidly interwoven with 
the feelings awakened by the aspect of the scenes when actu- 
ally beheld. Hitherto panoramas, which are alone effective 
when of considerable diameter, have been applied more fre- 
quently to the representation of cities and inhabited districts 
Uian to that of scenes in which nature revets in wild luxnri- 
Mice and richness of life. An enchanting effect might be 
produced by a characteristic delineation of natm'e, sketched 
on the ru^ed declivities of the Himalaya and the Cordilleraa, 
or in the midst of the Indian or South American river valleys, 
and much aid m^ht be further derived by taking photograptuc 
pictures, which, although they certainly cannot give the leafy 
canopy of trees, would present the most perfect representation 
of the form of colossal trunks, and the characteristic ramifica- 
tion of the different branches. 

AS these means, the enumeration of which is specially 
SOBOprised within the limits of the present work, are calculated 
to nise the feeling of admiration for nature; and I ani of 
Qptnion that the knowledge of the works of creation, and an 
qipicciation of their exalted grandeur, would be powerfully 
'araeosed if, besides museums, and tlirown open like them, to 
bepublic, a number of panoramic buildings, containing alter- 
""Tg pictures of landscapes of different geographical lati- 
B and from different zones of elevation, should be erected 
Jt onr large eities. The conception of the natural unitv, and 
V feeling of the harmonioas accord pervading the univerBe, 
imot fail to increase in vividness amongst men, in propor- 
ti fts the means ore multiplied, by which llic phenomena of 
' e may bo more characteristically and visibly mauife&ted. 
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CT7LTIYATI0X OF TBOFICAX FliAKTS— CONTSAST AJSTD ASSEK- 

BLAOE OF VEGETABLE FOBMS IMFSESSIONS INDUCED 

BY THE FbTSIOGXOKY AND CBLABACTSS OF THS TEGS- 
TATION. 

Landscafe paintiiig, notwithstanding the mnltiplicatioiii of 
its productions by engraTings, and by the recent improYe- 
ments in lithography, is still productiye of a less powerful 
effect than that excited in minds susceptible of natural beauty, 
by the immediate aspect of groups of exotic plants in hot- 
houses or in gardens. I have already alluded to the subject 
of my own youthful experience, and mentioned that the sight 
of a colossal dragon-tree and of a fan palm in an old tower, 
of the botanical garden at Berlin, implanted in my mind the 
seeds of an irresistible desire to imdertake distant trayels.. 
He who is able to trace through the whole course of his 
Depressions, that which gave the first leading direction to his 
w^ole career, will not deny the influence of such a power. 

,1 woidd here consider the different impression produced 
by the picturesque arrangement of plants, and their associa- 
tion for the purposes of botanical exposition; in the first, 
place, by groups distinguished for their size and mass* as 
Musaceee and Heliconian, growiog in thick clumps, and 
alternating with Corypha-palms, Araucftria^, and Mimosse, 
and moss-covered trunks, firom which shoot forth Dracontia, 
delicately leaved Ferns, and richly blossoming Orchidese; 
and in the next, by an abundance of separate lowly plants, 
classed and cultivated in rows for the purpose of afibrdiog. 
instruction, in descriptive and systematic botany. In the first 
case, our attention is challenged by the luxuriant development 
of vegetation in Cecropi®, Carolini^e, and light feathery 
Bamboos; by the picturesque association of the grand and 
noble forms, which embellish the shores. of the Upper Orinoco» 
the wooded banks of the Amazon, or of the Huallaea,^ so 
vividly and admirably, described by Martins and Edward 
Poppig ; and by the sentiment of longing for the lands in 
which the current of life flows more abundantly and ricblyt 
and of whose beauty a faint but still pleasing image is reflected 
19 the mind by means, of our hothouses which oi:iginallj 
ae^ed as mere nurseries for sickly plants. 
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It uadoubtedly enters -within the compass of landscape 
pointing to ufTord a richet and more complete picture of 
sntare than the most skilfully arransed grouping of cultivated 
jrianta ifl able to present, since this branch of art exercises an 
ItlnwBt magical command over masses and forms. Almost 
"mited in space, it traces the skirts of the forest till they 
wholly lost in the aerial distance, dashes the mountain 
ent &om cliff to cliff, and spreads the deep azure of the 
lical sky alike over the summits of the lofty palms and 
the waving gross of the plain that bounds the horison, 
tmninous and coloured effects imparted to all terrestrial 
its by the light of the thinly vdled or pure tropical sky 
a peculiar and mysterious power to landscape painting, 
the artist succeeds in reproducing this mild effect of 
The sky in the landscape, has, from a profound 
tion for tha nature of fJreek tragedy, been ingeni- 
compared to the charm of the chorus in its general and 
itive effect.* 

The multiplication of means at the command of paint- 
6» exciting the fancy, and concentrating the grandest 
raena of sea and land on a small s]>ace, is denied to our 
.tions and gardens, but this deficiency in the total efect 
tpensat«d for by the sway which reality everywhere 
les over the senses. When in the Messrs. Loddiges' 
ibouse, or in the Pfaum-Ini^l, near Potsdam, (a monu- 
■ of the simple love of nature of my noble and departed 
sign.) we look down from the high gallery in the 
it noonday sun oo the luxuriant reed and tree-like palms 
VOW, we feel, for a moment, in a state of complete delusion 
to the locality to which we nre transported, and we may 
m believe ourselves to be actually in a tropical climate, 
lUng from the summit of a hill on a small grove of palms. 
Is true that the aspect of the deep azure of the sky, and the 
rpreasion produced by a greater intensity of light, are wont- 
f, but, notwithstanding, the illusion is more perfect, and 
!rcises a stronger effect on the imagination thau is excited 
the most perfect painting. Fancy associates with every 
' the wonders of some distant region, as we listen to Haa 
of the fim-lifcc leaves, and see the changing and flit- 
WiUielm ron Humboldt, in bis Bri^fiaeclud mil Schiller, 1830, 
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ting effect of the light, when the tops of the pakns, gently 
moved by currents of air, come in contact as they wave ta 
and fro. So great is the charm produced by reality, although 
the recollection of the artificial care bestowed on the plants 
certainly exercises a disturbing influence. Perfect develop- 
ment and freedom are inseparably connected with natui^ 
and in the eyes of the zealous and botanical traveller, the 
dried plants of an herbarium, collected on the Cordilleras of 
South America, or in the plains of India, are often more 
precious than the aspect of the same species of plants within 
an European hothouse. Cultivation blots out some of the 
original characters of nature, and checks the free development 
of the several parts of the exotic organisation. 

The physiognomy and arrangement of plants and their 
contrasted apposition must not be regarded as mere objects of 
natural science, or incitements towards its cultivation; for the 
attention devoted to the physiognomy of plants is likewise of 
the greatest importance with reference to the art of landscape 
gardening. I will not yield to the temptation here held out 
to me of entering more frdly into this subject, merely h'miting 
myself to a reference to the beginning of this section of the 
present work, where as we found occasion to praise the more 
vequent manifestation of a profound sentiment of nature 
noticed amongst nations of Semitic, Indian, and Iranian 
descent, so also we find from history that the cultivation of 
parks originated in Central and Southern Asia. Semiramis 
caused gardens to be laid out at the foot of the Moimtain 
Bagistanos, which have been described by Diodorus,* and 
whose fame induced Alexander, on his progress from Kelone 
to the horse pastures of Nyssea, to deviate from the direct road^ 
The parks of the Persian kings were adorned with cypresses, 
whose obelisk-like forms resembled the flame of fire, and were, 
on that account, after the appearance of Zerduscht (Zoroaster), 
first planted by Gushtasp around the sacred precincts of the 
Temple of Firt. It is thus that the form of the tree itself has 

* Diodor. ii. 13. He, however, ascribes to the celebrated gardens of 
Semiramis a circumference of only twelve stadia. The district nearthft 
pass of Bagistanos is still called the " bow or circuit of the gardenflf' — 
Tauk-i'bostan, (Droysen, Oesch. Alexanders dea Orossen, 1833, s. 559.) 
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led to tlie mydi of the origin of the cypress in Paradise.* 
Tie gaiileos of the Asiatic terrestrial paradises {irapaSeKnn) 
excited the early admiration of the inhabitants of the WeBt;f 
joid the worship of trees maj' be traced amongst the Iranians, 
to the remote date of the prescripts of Hom, named, in the 
j&nd-Aveata, the promulgator of the old law. We leam 
from Herodotus the delight taken by Xerxes in the great 
flane-tree in Lydia, on H-hieh.he bestowed decorations of gold, 
jypointiug one of the "immortal ten thousand" as its special 

■ In the SduUmameh of Firdusi it is said, " a Blender cypres, 
jeared in Paradise, did Zerduaht plact before the gate of the temple 
of fire" (at Eishmeer in KhoraBan). " He had written on this tall eypreaat 
ihtt Guahtasp had adopted tho genuine &ith, of which the slender 
Itce vaa a, testimony, and Urns did Qod diftuse righteousneBs. When 
MU; years had passed airay, the tall cypress spread and became ao 
]»rge that the hunter's cord vould nat giril its circmnference. When 
Jta lop vaa earronnded by loany branches, be encompassed it with a 

Mlaoe of pure gold snd caused it to be published abroad, 

.Where U there on tlie earth a cypress like that of Kiahmocrl From 
Andise God sent it me, and said, Bow thyself from thence to Pazadise." 
Vlieu the Caliph Mol«irckkil caused the cypresses, sacred to the Ua- 
guns, to be cut down, the age ascribed to this one van said to bo liSO 
jmoL See Vnller's FragmerUi iiberdie Rdigion dea Zoroatter, 1831, 
l71 and 114; and Hitter, Urdhinde, Ih. vL i. s. 242. The original 
WlTe pUoe of tho cypress (in Arabic arar, wood, in Persian «wio Mi,) 
llmaiB to he the mountains of Bueih, west of Hecat {OSographit 
idsdriai, trad, par Janberl, 1836, t. i. p. 464). 

+ AehiU. Tat., i. 26; Longns, Fatt. it. p. 108; Scbafer. "Geaenin^ 
'H%e». Linguee Ilebr., t. ii. p. 1124,) very justly adTanees tho Tiew 
4*t the word Paradise belonged originally to the ancient Feisian Ian- 
Ifuge, but that its use has been lost in the modem Persian. Firdnsi, 
MUioijgli his own name was taken from it, usually employs only the word 
" ' ■ "; the ancient Persian origin of tho word is, however, eipreBSly 
ed by Follni, in the OROmaet., ii. 8; and by Xenophoo 
13, and 21 ; Anab., i. 2, 7, and i. 4, 10 ; Cyrop., L 4, 5). la 
latioD of pleasure-garden, or garden, the word has, probabl]^ 
from the Persian into the Hebrew {pardit, CaiiL ir. 13; Jfehenk 
' Ecd. JL 6) ; into the Arabic (firdav^, plur. foradimi, eom- 
.nn, 23, 11, snd Luc, 23, 43); into the Bytian and Arme- 
irtis, sec Ciakciak, Dizionario Armeno, 1S3T, p. 1194; and 
Tha. Ling. Arvien., 1711. prtet p. fid). Tho derivation of 
n word from the Sanscrit (pradSsa, or paradSna, circuit, tw 
foreign land], which was noticed by Benfey {QriccU, Wur- 
' ' ' 18SD, s. 13S), and previously by Boblcn and Qeseniu^ 
form, but not so well in Bene " " 
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guard.* The ancient adoration of trees vas connected, 
owing to the refreshing and humid shadow of the leafy 
canopy, with the worship of the sacred springs. 

To this consideration of the primitive worship of nature 
belongs a notice of the fame attached amongst tiie Hellenic 
races to the remarkably large palm-tree in the island of Delos, 
and to an ancient plane-tree in Arcadia. The Buddhists of 
Ceylon venerate the colossal Indian fig-tree, the Banyan of 
Anurahdepura, which is supposed to have sprung from the 
branches of the original tree imder which Buddha, as the 
inhabitant of the ancient Magadha, fell into a state of beati- 
tude, spontaneous extinction, nirwdna.\ As separate trees 
became objects of adoration from the beauty of their forms, so 
likewise groups of trees were venerated as groves of the gods. 
Pausanias speaks in high terms of admiraticm of a grove 
round the Temple of Apollo at Grynion JSolis,^ whilst tile 
grove of Colonus is likewise cdebrated in the fiunotis dioros 
o£ Sophocles. 

The feeling for nature maiufested by Hie early cultivaiad 
Jkust Asiatic nations, in the choice and the careful attentioo 
of sacred objects chosen from the vegetaUe kingdom, -was 
most strongly and variously exhibited in their cultivation of 
parks. In the remotest parts of the Old Continent Hie 
Chinese gardens appear to have approached most nearly tp 
what we arc now accustomed to regard as Pnglf^b panGS. 
Under the victorious dynasty of Han, gardens were so fre- 
quently extended over a circuit of many miles tbat agricul- 
ture was injured by them, and the people excited to revolt| 
" What is it that we seek in the possession of a pleasure gsft* 
den?'' asks an ancient Chinese writer, Lieu-tsdieu. It had 
been universally admitted, throughout all ages, that plaote- 
tions should compensate to man for the loss of those efaamifi 
of which he is deprived by his removal from a free communion 
with nature, his proper and most delightful place of abode. 

* Herod., vii. 81 (between Eallatebus and Sardes). 

t Ritter, JSrdkunde, th. iv, 2. s. 237, 251, und 681; Lassen, Inditeke 
JiUerihumskunde, bd. i. e. 260. • 

X Pausanius, L 21, 9. Compare also Arboretum Saerwm, in 3ieiarm 
Op. ex recenBlonc Joann. Lasui, vol. x. Florent., 1753, pp. 777-844. 

§ Notice historique sur lea Jardins des Chinaie, in the M6main» 
cancemant lea Chinoia, t viil. p. 309. 
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! art of laying ont gardens conBists in an endeavtrar 
1 combine chperiulness of aspect, luxuriance of growth, 
de, eotitudo. and repose, in such a monner that the senses . 
y be deluded hy an imitation of rural nature. Diversity, 
which is the inaia advantage of free landscape, must, therefore, 
be sought in a judicious choice of soil, an alternation of chains 
of hille and valleys, goi^;<«, brooks, and lakes covered with 
aquatic plants. Symmetry is wearying, and ennui and dis- 
gust wiU soon be excited in a garden where e^■ery part betrays 
constraint and art.''* The description given by Sir George 
Staunton of the great imperial garden of Zhe-hol.f noilh of 
the Chinese wall, corresponds with these precepts of Lien- 
bdieu — precepts to which our ingenious contemporary, who 
ftnned the charming park of Muskau.]: will not refine his 
mrovBl. 
In the great descriptive poem written in the middle of the 
, hn century, by the Emperor Kien-long, in praise of the 
faaaer Mantchou capital, Mukden, and of the graves of his 
ors, the most ardent admiration is expressed for free 
:, when hut Uttle embellished by art. The poetic prince 
a ba^ipy power in fiising the cheerful images of the lus- 
mt freshnes!^ of the meadows, of the forest-crowned hills 
i the peacefiil dwellings of men. with the sombre picture of 
'iB of his forefathers. ITie sacrifices which he ofiers in 
e to the rites prescribed by Confucius, and the pious 
mbrance of the departed monarchs and warriors, form 
H principal objects of this remarkable poem. A long enu. 
' ' n of the wild plants and animals that are natives of 
^ bn is wearisome, like every other didactic work : but 
ebleBdi:^ of the visible impressions produced by the land- 
^e, which serves, as it were, for the iMckground of the pie- 
Ine, with the exalted objects of the ideal world, with the fidfil- 
.awat of religious duties, together with the mention of great 
hiitoticai events, gives a peculiar chai'actcr to the whole ooiu- 
~ widoa. TbB feeling of adoration for mountains, which waa 

* 8«e the vork la^t qaotetl, pp. 31S~320. 

■ ""r Oeorge SUnnton, Acrounl n/ the Embassy of the Eari of 

buy (0 ClUna, Tol. ii. p. 2J5. 

Wt F(t>ce PUekler-Moskaa, Andeabinaen iiber Landadia/ttgSrtnrTti, 
Compare also his PLKtnreaqns Dencriptiona of the Ulrt nnd New 
li FarkB, u well ta that of the Egj^tian Qdrdene of ISuhubm. 
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SD deeply rooted amongst the Chinese, leads Kieu-long ta 

give a careful delineation of the physiognomy of iaanimate 
nature, for which the Greeks and Romans evinced so little 
feeling. The form of the separate trees, the character of their 
ramification, the direction of the branches, and the foim of 
the foliage, are all dwelt on with special predilection.* 

If I have not yielded to the distaste for Chinese literature, 
which is, nnfortmiately, disappearing too slowly from ajnongst 
OB, and if I have dwelt too long on the consideration of tiie 
delineations of nature met with in tie works of a contemporary 
of Frederick the Great, I am so much the more bound to 
sscend seven and a half centuries iiirther back into the annali 
of time, in order to refer to the poem of the Garden, by See- 
ma-kuang, a celebrated statesman. The pleasure-grounds 
described in this poem are certainly much crowded by build- 
ings in the fashion of the old Italian villas, but the minister 
likewise celebrates a hermitage, which is situated amongst 
rocks and surrounded by high fir-trees. He extols the open 
view over the broad River Kiang, crowded with vessels, and 
expects, with contentment, the arrival of friends, who will 
read their verses to him, since they will also listen to his | 
compositions, t See-ma^kuang wrote about the year 1086, ■ 
when, in Germany, poetry was in the hands of a rude ele^, J 
and was not even clothed in the garb of the national tongue. 

At this period, and probably five hundred years earlier, the 
inhabitants of China, of Eastern India, and Japan, were 
already acquainted with a great variety of vegetable forms. 
The intimate connection which existed amongst the difierent 
Buddhist sacerdotal estabKshments contributed its inflt 
in this respect. Temples, cloisters, and burying-places, 
muTounded by gardens, adorned with exotic ireea, and coverrf 
by variegated flowers of different forms. Indian plantt 
were early diffiised over China, Corea, and Nipon. Siebold, 
whose writings give a comprehensive view of all matten 
referring to Japan, was the first to draw attention to lis 
cause of the mixture of the floras of remotely separated 
Buddhist lands,]: 

• Eloge de la VilU de ifoukden, Pofime compose par 
Kien-lorg, tmduit par le P. Amiol, 1770, pp. 18, 22-25, 37, 63-fll 
J3-87. 104, and 120. 

+ Mimoirea amfernant Jot Chinois, t. ii. p. 6iS- 

; fli. Ft. von Siebold, KmidhatdiffC NaanUiJat van japa»nia m 



TTie rich abundance of characteristic vegetable forms pi-e- 

•ented by the present age to scientific observation and to 

landscape painting, must act as a powerful incentive to trace 

sources which have yielded us this increased knowledge 

enjoyment of nature. The enumeration of these sources 

nut be reserved for the history of the contemplation of nature 

the succeeding portion of this work. Here my object has 

en to depict, in the reflection of the external world on the 

mtal activi^ and the feelings of mankind, those means 

rich, in lie progress of civilisation, have exercised so 

irked and animated an influence on the study of nature. 

lotwithBtanding a certain ireedom of development of the 

parts, die primitive force of organisation binds all 

md vegetable forms to fi^ed and constantly recurring 

determining, in every zone, the character that peculiarlj- 

t.cii Ihephysiognomy of nature. Wcmay, there- 

; as one of the most precious fruits of European 

lYilisation, that it is almost everywhere pennitted to mim, by 

' e cultivation and arrangement of exotic plants, by tlie charm 

landscape painting, and by the inspired power of language 

procure a substitute for femiliar scenes during the period 

' absence, or to receive a portion of that enjoyment from 

which is yielded by actual contemplation during long 

t unfrequentiy dangerous journeys through the interior 

mt continents. 



mcmAb Planlen, 1844, p. 4. What a dilference da ire not find on 
Iplring tha variety of vegetable formi cultivated for bo many cea- 
H pnat in Eastern Asia, witli tliose eaumerated bj Coliunelia, in hia 
Ign poem de. CiUlu HoHorum. (v. fl5-10S, 174-176, 325-271, 
-SOS,) and M whiuh tlio eelelirateil garland-weavers of Athena irera 
Ened <■ It was not until the time of the Ptolemies that, in Egypt, 
eipecially in Alexandria, the more skilful gardencrH appear to havo 
■ d »nj great attention 1o variety, particularly for winter oulliya- 
(Compaie Athen., v. p, 196.) 
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HISTOBY OP THE PHYSICAL COm^EMPULTIOK OP THE 
TJNIVEKSE. — PKINCIPAL CAUSES OP THE GSADUAX DEVE- 
XOPMENT AND EXTENSION OF THE IDEA OF THE COSMOS 
AS A NATUEAIi UNITY. 

The history of the physical contemplatioii of the uniyerse is 
the history of the recognition of the unity of nature, the repre- 
sentation of the efforts made by man to comprehend the 
combined action of natural forces on the earth and in the 
regions of space; and hence it designates the epochs of 
advancement in the generalisation of views ; being a portion of 
ike history of our world of thought, in as &r as it refers to 
objects manifested by the senses, to the form of conglomerated 
matter and the forces inherent in it. 

In the section of the first portion of this work, relating to 
the limitation and scientific treatment of a physical descriptioa 
of the universe, I' hope I may have succeeded in developiDg 
with clearness the relation existing between the separate 
natural sciences and the description of the universe, (the 
science of the Cosmos,) and the manner in which this science 
simply draws fi*om these various branches of study the mate- 
rials for its scientific foundation. The history of the know- 
ledge of the universe, of which I here present the l^^ng 
ideas, and which, for the sake of brevity, I name, either simply 
the history of the Cosmos, or the history of the physical eon^ 
temptation of the universe, must not, therefore, be confounded 
with the history of the natural sciences, as given in many 
of our leading elementary works on physics and physiolc^, 
or on the morphology of plants and animals. 

In order to give some idea of what has been collected at 
separate epochs, under this point of view, it appears most 
desirable to adduce separate instances illustrative of the sub- 
jects which must either be treated of or discarded in the 
succeeding portions of this work. The discoveries of the 
compound microscope, of the telescope, and of coloured polari- 
sation, belong to the history of the Cosmos, since they have 
afforded the means of discovering that which is common to 
aU organisms ; of penetrating into the remotest regions of space; 
of distinguishing between reflected or borrowed light, and the 



SICAL CONTEMFLAnOS OF THE rNrVEHSE. 467 

tght of self-luminous bodies, or — in other words — detenoin- 
ag whether solar light be ridiated from a soUd mass or from. 
; gaseous envelope. The enuincration of the esLperimenta 
■^ch, since Huygens* time, have gradually led to Arago'B 
Kovery of coloured polarisation must be reserved for the 
brtmy of optics. The consideration of the dei'elopment of 
"i principles, in accordance with which variouEly formed 
inte ndmit of being classified in Sunilies, fiilis, in Kke man- 
r.within the domain of the history of phytognosy, or botany; 
'' It the geography of plants, or a study of the local and 
natio distribution of vegetation over the whole earth — alike 
T the aohd portions and in the basins of the sea— -consti- 
es EUi important section in the history of the physical coa- 
hoplation of the universe. 

lie intellectual consideration of that which has led man to 
■It insight Kto the uni^ of natm-e is, as we have already 
dHiviid, as little entitled to the appellation of the complete 
Mtory of die cultivation of mankind as to that of a history 
rithe natural sciences. An insight into die connection Of 
Iterital forces of the universe mnst certainly be regarded ss 
fanoblest frnit of human civilisation, nnd as the tendencnr to 
"e at the highest point to which the most perfect develop- 
l of the intellect can attain; but tiie subject at present 
tDider consideration must still constitute only a part of the his- 
.loiy of hBman civilisation, embracing all that ha!< been attained 
15' flie odvance of different nations in the pursnit of every 
■nndi of mental and moral culture. By assuming a more 
OOutedphysicalpointof view, we necessarily become reBtriirtBd 
to one section of the history of human knowledge, and our 
■UsMion is specially directed to tbe relation csistiiig between 
lite knowledge that has been gradually acquired and the whole 
Went of the domain of nature ; and we dwell less on the 
^Ueiuion <^ separate branches of science thaii on the results 
njiaUe of generalisation, and the material aids contributed by 
^iaiaent ages towards a more accwate obseo-ation of nature. 
Wo must, above all. distinguish carefully between an early 
pMOUtinient of knowledge, and knowledge itself. With the 
>tcretsing cultivation of the human race, much has passed 
6wn the former to the latter, and by tiiis transition the 
•Wory of discovery has been rendered indistinct. An intel- 
*ctual and ideal combination of the £icts already eatabluliKd 
2ii2 "~ 
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often guides almost imperceptibly the course of presage, ele- 
vating it as by a power of inspiration. How much has been 
enounced amongst the Indians and Greeks, and during the 
middle ages, regarding the connection of natural phenomena, 
which, at first, either vague, or blended with the most un- 
founded hypotheses, has, at a subsequent epoch, been confirmed 
by sure experience, and then been recognised as a scientific 
truth! The presentient fancy and the vivid activity of spirit 
which animated Plato, Columbus, and Kepler, must not he 
disregarded, as if they had effected nothing in the domain of 
science, or as if they tended, of necessity, to draw the mind 
from the investigation of the actual. 

As we have defined the history of the physical contempla- 
tion of the universe to be the history of the recognition of nature 
in the unity of its phenomena, and of the connection of the 
forces of the universe, our mode of proceeding must consist in 
the enumeration of those subjects by which the idea of the 
imily of the phenomena has been giudually developed. We 
womd here distinguish: 

1. The independent efforts of reason to acquire a knowledge 
of natural laws, by a meditative consideration of the pheno- 
mena of nature. 

2. Events in the history of the world which have suddenly 
enlarged the horizon of observation. 

3. The discovery of new means of sensilous perception, 
as well as the discovery of new organs by which men have 
l)een brought into closer connection, botii with terrestrial 
objects and with remote regions of space. 

This threefold view serves as a guide in defining the prin- 
cipal epochs that characterise the history of the science of the 
Cosmos. For the purpose of further illustration I would 
again adduce some examples indicative of the diversity of the 
means by which mankind attained to thq inteUectual posses- 
sion of a great portion of the universe. Under this head I 
include examples of an enlarged field of natural knowledge, 
great historical events, and the discovery of new organs. 

The knowledge of nature^ as it existed amongst the Hellenic 
nations under the most ancient forms of physics, was derived 
more from the depth of mental contemplation than from the 
sensuous consideration of phenomena. Thus the natural phi- 
losophy of the Ionian physiologists was directed to the funda- 
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mental ground of origiit, Bad to the metamorphoses of one 
Bolc element, whilst the miithematical symboliewm of the 
IVthagoreons, and their consideration of numbers and fonne, 
disclose a philosophy of measure and harmony. The Doric- 
Italian school, by its constant search for numerical elements, 
and by a certain predilection for the numerical relations of 
space and time, laid the foundation, as it were, of the sutiae* 
quent development of our experimental sciences. The history 
of the contemplation of the imi-vcrse, as I interpret its limits, 
designates not so much the frequently recurring oscillations 
between truth and error, as the principal epochs of the gradual 
approximation to more accurate views regarding terrestrial 
ionKs and the planetary system . It shows ns that the Py- 
thagoreans, according to the report of Philolaus of Croton, 
taught the progressive movement of the non-rotating earth, 
its revolution round the focus of the world (the cen^^l fire, 
heilia), whilst Plato and Aristotle imagined that the earth 
neither rotated nor advanced in space, but that, fixed to one 
central point, it merely oscillated irom side to side. Hicetas 
of Syracuse, who must, at least, have preceded Theophrastus, 
Heraclidea Ponticus, and Ecphrintus, all appear to have had 
a knowledge of the rotation of the earth on its asis; but 
Aristarchus of Samos, and more particularly, Seleucufi of 
Babylon, who lived one hundred and fifty years after Alexan- 
der, first arrived at lie knowledge that the earth not only 
Totaled on its own asis, but also moved round the sun as the 
centre of the whole planetary system. And if, in the dark 
period of the middle ages. Christian fanaticism, and the linger- 
ug influence of the Ptolemaic school, revived a belief in the 
immobility of the earth, and if, in the hypothesis of the Alei- 
'Bsdrian, Cosmas Indicopleustes, the globe again assumed 
'Bie form of the disc of Thales, it must not be Ibrgotten that 
« German Cardinal, Nicholas de Cuss, was the fu-st who hod 
■'Ihe courage and the independence of mind, again to ascribe 
to our planet, ahnost a hundred years before Copernicus, both 
'lotation on ita axis and translation in space. After Copemi- . 
CUi, the doctrines of Tycho Brahe gave a retrogrado movement J 
.to science, although this was only of short duration, and when 1 
nice tt large mass of accui-ate observations had been collcctcdt ' 
to which Tycho Brahe himself contributed lai^ly, a correct 
Tiew of the siructure of the nnivcrsc could not fail to be 
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speedily established. We have already shown how a period of 
fluctuations between truth and error is especially one of presen- 
timents and fanciful h3rpothe8es regarding natural philosophy. 

After treating of the extended knowledge of nature as a 
simultaneous consequence of direct observations and ideal 
combinations, we have proceeded to the consideration of those 
historical events which have materially extended the horizon 
of the physical contemplation of the universe. To these 
belong migrations of races, voyages of discovery, and mili- 
tary expeditions. Events of this nature have been the means 
of our acquiring a knowledge of the natural character of 
the Earth's surface, (as, for instance, the configuration of 
continents, the direction of mountain chains, and the relative 
height of elevated plateaux), and in the case of extended 
tracts of land, of presenting us with materials for expound- 
ing the general laws of nature. It is unnecessary, in this 
historical sketch, to give a connected tissue of events, and it 
will be sufficient, in the history of the recognition of nature 
as a whole, to refer merely to those events which, at early 
periods, have exercised a decided influence on the mental 
efforts of mankind, and on a more extended view of the 
universe. Considered in this light, the navigation of Colseus 
of Samos, beyond the pillars of Hercules ; the expedition of 
Alexander to Western India ; the dominion exercised by the 
Homans over the then discovered portions of the world ; the 
extension of Arabian cultivation, and the discovei*y of the New 
Continent, must all be regarded as events of the greatest 
importance for the nations settled round the basin of the 
Mediten-anean. My object is not so much to dwell on the 
relation of events that may have occurred, as to refer to the 
action exercised on the development of the idea of the Cosmos 
by events, whether it be a voyage of discovery, the establish- 
ment of the predominance of some highly developed language 
rich in literary productions, or the sudden extension of the 
knowledge of the Indo-AMcan monsoons. 

As I have already incidentally mentioned the influence of 
language in my enumeration of lieterogeneous inducements, I 
will draw attention generally to its immeasurable importance 
in two wholly different directions. Languages, when exten- 
sively diffused, act individually as means of communication 
between widely separated nations, and collectively when several 
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are compared together, and their internal structure and degrees 
rf affinity are investigated, as means of promoting a more pro- 
found study of the history of mankind. The Greek language, 
which is BO iatimateiy connected with the national life of the 
lEellenic races, has exercised a magical power over all the foreign 
Ktions with which these races came in contact.* The Greek 
tnguBge appears in the interior of Asia, through the influence 
'rf the Bactrian empire, as a conveyer of knowledge, which, a. 
ttoosand years afterwards, was brought back by tihe Arabs to 
fceextremeWest of Europe, blended with hypotheses of Indian 
wigin. The ancient Indian and Malaj-an tongues furthered the 
adronce of commerce and the intercourse of nations in the 
iOBd-world of the south-west of Asia, in Madagascar, and on 
e eastern shores of A&ica; and it is also probable that tidings 
of the Indian commercial stations of the Banians, may have 
e to the adventurous expedition of Vasco de Gama. 
B predominance of certain hcnguages, although it unforlu- 
ntcly prepared a rapid destruction for the idioms displaced, 
has operated favourably, like Christianity and Buddhism, in 
'feingi^ together and uniting mankind. 

Langviages compared together and considered aa objects of the 
natural history of the mind, and when separated into families 
according to the analogies existing in their internal structure, 
]lBTe become a rich source of historical knowledge; and this is 
VEobaUy one of the most brilliant results of modem study in 
fi>e last sixty or seventy years. From the very fact of their 
^eing products of the intellectual force of mankind, they lead 
^ by means of the elements of their organism, into an 
eonre distance, unreached by traditionary records. The 
caparative study of languages shows us that races now 
MinrBted by vast tracts of land are allied together, and have 
'migrated from one common primitive seat; it indicates the 
e and direction of all migrations, and, in tracing the 
ig epochs of development, recognises, by means of the 
or less changed structure of the language, in the per- 
ncM3 of certain forms, or in the more or less advanced 
desfruclion of the formative system, vkich race has retained 

' ITiebuhr, RSm. G^cAtVflfc, th. i. 8- 89; Droysen, Oeee}i.il<^- Bildung 
■ MleKMtUchen StmOeneysteme, 1843, B. 31-34, fiST-STS ; Fried. 
tiKt.deStiidiii qtiaveieres adaXiarv/mSevtivnn contule^-iat Lmffwa, 

4*, pp. a-13. 
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most nearly the language common to all who had migrated 
from the general seat of origin. The lai^st field for such 
investigations into the ancient condition of language, and 
consequently into the period when the whole fsunily of man- 
kind was, in the strict sense of the word, to be regarded as 
one living whole, presents itself in the long chain of Indo^ 
Germanic languages, extending from the Granges to the 
Iberian extremity of Eiurope, and from Sicily to the North 
Cape. The same comparative study of languages leads us 
also to the native country of certain products, which, from 
the earliest ages, have constituted important olnects of trade 
and barter. The Sanscrit names of genuine Indian products, 
as those of rice, cotton, spikenard, and sugar, have, as we 
find, passed into the language of the Greeks, and, to a certain 
extent, even into those of Semitic origin.* 

From the above considerations, and the examples by which 
they have been illustrated, the comparative study of languages 
appears as an important rational means of assistance, l^ 
which scientific and genuinely philological investigations may 
lead to a generalisation of views regarding the affinity of 
races, and their conjectural extension in various directions 
from one common point of radiation. The rational aids towards 

* In Sanscrit, rice is vrihi, cotton karpdsa, sugar 'sarhara, and 
spikenard nanartha; see Lassen, IndiscJie Alterthumskunde, bd. L 
1843, 8. 245, 250, 270, 289, and 538. On 'sarkara and kanda (whence 
our sugar-candy), consult my Prolegomena de distributione geogra- 
phica Plantarum, 1817, p. 211. " Confudisse videntur veteres saccha- 
rum verum cum Tebaschiro Bambusae, tum quia utraque in anindinibus 
inveniuntur, tum etiam quia vox sanscradana scharkara, quaB hodie (ut 
pers. schakar et hindost. ackukur) pro saccharo nostro adh.betur, obser- 
vante Boppio, ex auctoritate Amarasinhae, proprie nil dulce {madu) 
significat, sed quicquid lapidosum et areiiaceum est, ac vel calculom 
vesicae. Verisimile igitur, vocem scharkara initio dumtaxat tebaschi- 
rum {saccar nombu) indicasse, posterius in saccharum nostrum humiJi- 
oris arundinis {ikschu, kandekschu, kanda), ex similitndine aspectofl 
translatam esse. Vox Bambusae ex marnhu derivatur ; ex kanda nostra- 
tium voces candia zuckerkand. In tebaschiro agnoscitur Persaroin 
schir, h. e. lac, sanscr. kschiram." The Sanscrit name for taba>8chir is 
tvakkschird, bark-milk; milk from the bark. See Lassen, bd. I 
8. 271 -%7i; compare also Pott, Kurdische Studien in the Zeitschri^ 
fur die Kunde des Moryenlandes, bd. vii. s. 163-1 G6, and the masterly 
treatise by Carl Ritter, in his Erdkunde von Asien, bd. vi. 2, «. 
232-237. 
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flie gradual development of the Bcience of the Cosmos are, 
therefore, of very diliercait kinds ; viz., investigations into the 
jtmctare of languages; the deciphering of ancient inserip- 
lians and historical moaumentB in hieroglyphics and arrow- 
Jteaded writing; the greater perfection of matbentatics, 
BBpeciolly of that powerful analytic calculus by which the 
[win of the earth, the ebb and flow of the sea, and the regions 
if apace are brought within the compass of calculation. To 
bese aids muat be iurther added the material inventions 
which have procured for us, as it were, aew organs, sharpened 
Uie power of our senses, and enabled men to enter into a 
xer communication with terrestrial forces, and even with the 
mote regions of space. In order to enumerate only a few 
if the instruments, whose invention characterises great epochs 
a the history of civilisation, I would name the telescope, 
lad its too long delayed connection with instruments of mea- 
rement ; the comjMund microscope, which furnishes us with the 
_3an9 of tracing tiie conditions of the process of development 
if oi^anisms, which Aristotle gracelidly designates as " the for- 
oativeactivity the source of being;" the compass, and the differ- 
^t contrivances invented for measuring terrestrial magnetism 
die use of the pendulum as a measure of time ; the barometer ; 
ihe thermometer; hygrometric and clectromctric apparatuses; 
d the polariscope, in its application to the phenomena of 
loured polarisation, in the light of the stars, or in luminous 
ions of the atmosphere. 

rhe history of the physical contemplation of the universe, 
Ivhich is based, as we have already remarked, on a meditative 
iMdcrationof natural phenomena, on the connection of great 
jpeatB, and on inventions which enlai^ the domain of sen- 
lOouB perception, can only be presented in a fragmentary and 
irficial manner, and only in its leading featui'es. 1 flatter 
il^Klf with the hope that the brevity of this mode of treat- 
IBMit wiU enable the reader the more readily to apprehend the 
Quit in which a picture should he sketched, whose limits it is 
i.wdi£cult to define. Here, as in the picture of nature which 
U gjven in the former part of this work, it will be my object 
lo teat the subject not with the completeness of an individual- 
i«ing enumeration, but merely by the development of leading 
■•few, that indicate some of the paths which must he pursued 
by the physicist in his historical investigations. The knowi 
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ledge of the connection of events and their causal relations is 
ayBsumed to be possessed by the reader, and it will conse- 
quently be sufficient merely to indicate these eyents, and 
determine the influence which they have exercised o% the 
gradual increase of the knowledge of nature as a whole. 
Completeness, I must again repeat, is neither to be attained,^ 
nor is it to be regarded as the object of such an undertaking. 
In the announcement of the mode in which I propose treating 
my subject, in order to preserve for the present work its 
peculiar character, I shall, no doubt, expose myself again to 
the animadversions of those who think less of what a book 
oontains than of that which, according to Iheir indiyidml 
views, ought to be found in it. I have purposely been much 
more circmnstantial with reference to the more ancient than 
the modem portions of history. Where the sources of infor- 
mation are less copious the di^culty of a proper combination 
is increased, and the opinions advanced then require to be 
supported by the testimony of facts less generally known. I 
would also observe that I have permitted myself to treat my 
subject with inequality, where the enumeration of individual 
iacts afforded the advantage of imparting greater interest to 
the narrative. | 

As the recognition of the unity of the Cosmos began in an j 
intuitive presentiment, and with merely a few actual observa- j 
tions on isolated portions of the domain of nature, it seems in- j 
cumbent that we should begin our historical representation of I 
the universe, from some definite point of our terrestrial planet. 
We will select for this purpose diat sea basin, aroimd which j 
have dwelt those nations, whose knowledge has formed the 
basis of our western ci^^lisation, which alone has made an 
almost uninterrupted progress. We may indicate the main 
sti'eams from which Western Europe has received the ele 
ments of the cultivation and extended views of nature, 
but amid the diversity of these streams we are unable to ■ 
trace one primitive source. A deep insight into the forces of 
nature, and a recognition of the umty of the Cosmos does not I 
appertain to a so-called primitive race — a term that has beer 
applied amid tlie alternations of historical views, sometimes to 
a Semitic race in Northern Chaldea — Arpaxad (the Arrapachitis j 
^f Ptolemy)* — and sometimes to a race of Indians and Ira- i 

* Ewald, Geschichte des Volkes Israel, bd. i. 1843, s. 332-334; Lafr i 
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1 the ancient Zend, in the distiict Burroimding the 
Kiurces of the Oxus and the Jasartes.* History, as ihr as it is 
liued on human testimony, kiiows of no primitive rare, no one 
' jpinitivp seat of ciTilisatiou, and no primitive physical natural 

* — : 1_ whose glory has been dimmed by the dMtructive bar- 

of later ages. The historical enquirer must penetrate 
igh many superimposed misty strata of symbolical myths, 
« he can reach that solid foundation, where the earliest 
I of human culture hns been developed in ai^cordanee 
h natural laws. In the dimness of antiquity, which eonsti- 
S as it were the cstrcme horizon of true historical Itnow- 
e many limiinous points, or ocnfres of ci^Tlisation, 
ultaneously blending their rays. Among these we may 
icon Egypt, at least five thousand years before our era,t 

I, Titd. AUerihuMshinde, bd. L a, 528. Compare KUdiger, in the 

Zeilmhrijl far die Kimde rfea MorgenlartdRS, b. iiL s. i, on Ciialdeana 
Od Kurds, the latter of whom Stni,bo terms KyrLL 

* Bordj, Ike vatemhod of the Ormuzd, nciLdy where the chain of the 
'Bfi-achan (or celestial iDaiuituiiE),at itsncBtera tenninatioa, abuts in 
IS against the Bolor (Behir-tagh). or rather intersectB it, under the 
le nt the A^rerah chaja, norUi of the highland of Famer (Upa-MSm 
01 eoubtry above Mem). Compare Bumouf, Commentaira gar le YafJim, 
t il p. 280, and Addit., p. abotiv. witi Humlwliit, Aeie cadrale, t. i. 
p. las, t. ii. pp. IS, 377-3DU. 

■)■ The principal L'hronological data for Egjpt are asfnllom^ — "Mene^ 
S900 B.C. at leaat, and probiiblj tolerably correct; 3430, commenoe- 
msnl of the fourth dynasty, wliich included the pyiamid builders, 
Cbcphren-ScUafra, Cheopa-Chufii, aad Mykerinos or Mankera; 220tf, 
biTariiia of the Eylisofl nnder the twelfth dynasty, to which belotigs 
Amentmba III., the builder of the original Labyrinth. A thauaaiid 
Tcan, 3,1 least, and probably stiU more, must be coiijectiu'ed for tlie 
gndual growth of a civilisation which had been completed, and had 
!u part begun to degeuetate, at least 3430 years b.o." (Lepsina, in 
KTCntl letters to myself, dated ATan^, 13Jfl, and therefore after his 
RtatTD from his memorable expeditioo.) Compare also BiuLsed'a Oon- 
nderaliont on *Ae CaaaneiiceiaeKt of Cniveraal Hiitory, which, iitric% 
ddlncd. La only a history of recent tLmuB, in hia ingeujoua and learned 
'waA.-Esj/pteneSteUeinda-WellyescfiichU, 1845, eratea Buch, s. 11-13. 
The hiatorical existence and rcgdar chronology of the Chinese go ba(^ 
la SIOD. and even to STUD before avu- era, far beyond Ju to Hoang-ty. 
Mtny lilcmry monuments of the thirteenth century B.C. are ciiant, and 
hi the twelfth centory nc. Thacheu-li records the raeasuremeiil. of the 
IcBgUi of the aolsUtial shadow laketi with such eiacljiess by Tschea- 
knag, in the town of Lo-yang, soutb of the Yellow River, that Laphuje 
t«al liiat it accorded porfeotly with Iho theory of the alt«ratiMi cf 
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Babylon, Nineveh, Kashmir, Iron, and also China, after the first 
colony migrated from the north-eastern declivity of the Kouen- 
Lun into the lower river valley of the Hoang-ho. These 
central points involmitarily remind us of the lai^est amongst 
the sparkling stars of the firmament, those eternal suns in die 
regions of space, the intensity of whose brightness we certainly 
know, although it is only in the case of a few that we have 
been able to arrive at any certain knowledge regarding the 
relative distances which separate them from our planet. 
The hypothesis regarding the physical knowledge supposed to 

the obliquity of the ecliptic, which was only established at the close of 
the last century. All suspicion of a measurement of the earth's direction 
derived by calculating back, fidls therefore to the ground of itself. See 
Edouard Biot sur la ConstUution politique de la Chine au 12^me ndde 
avani notre dre (1845), pp. 8 and 9. The building of Tyre and of thfi 
original temple of Melkarth, (the Tyrian Hercules), would, according 
to, the account which Herodotus received from the priests (II. 44), reach 
back 2760 years before our era. Compare also Heeren, Ideen aber 
Politik und Verkehr der Vdlker, th. i. 2, 1824, s. 12. Simplicius cat 
culates, from a notice transmitted by Porphyry, that the date of the 
earliest Babylonian astronomical observations which were known to 
Aristotle, was 1903 years before Alexander the Great; and Ideler, who 
is so profound and cautious as a chronologist, considers this estimate in 
no way improbable. See his Handbuch der Chronologie, bd. i s. 207; 
the Ahhandlungen der Berliner Akad. auf das J. 1814, s. 217; and 
Bockh, Metrol. Untersuchungen iiber die Masse des Alterthums, 1888, 
8. 86. Whether safe historic ground is to be found in India earlier than 
1200 B.C., according to the chronicles of Kashmeer {Badjataran^tU, 
trad, par Troyer,) is a question still involved in obscurity, while Mega* 
sthenes {Indica, ed. Schwanbeck, 1846, p. 60), reckons for 163 kings of 
the dynasty of Magadha from Manu to Eandragupta from sixty to 
sixty-foMr centuries, and the astronomer* Aryabhatta places the beginning 
of his chronology 3102 B.O. (LBssen, Ind.' Alterthumsk., bd. i. s. 473-50^ 
607, and 510). In order to give the numbers contained in this note* 
higher significance in respect to the history of human civilisation, it will 
not be superfluous to recal the fact that the destruction of Troy is placed 
by the Greeks, 1184, by Homer 1000 or 950, and by Cadmus the Mile- 
sian, the first historical writeramong the Greeks, 624 years before onr 
era. This comparison of epochs proves at what different periods the 
desire for an exact record of events and enterprises was awakened among 
the nations most highly susceptible of culture, and we are involuntarily 
reminded of the exclamation which Plato, in the Timceus, puts in the 
mouth of the priests of Sais : " Solon, Solon ! ye Greeks still remain 
ever children; nowhere in Hellas is there an aged man.. Your souls are 
ever youthful, ye have in them no knowledge of antiauity, no ancient 
belief, no wisdom grown venerable by age." 
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tave been revealed to the primitive racea of men — the natural 

liiliwophy fliscribod to savage nations, and since ohseured by 

ivilisatioD — beloags to a sphere of science or rather of belief, 

■hich is foreign to the object of the present work. We find 

pig belief deeply rooted in the moat ancient Indian doctrine 

f &ischna. * " Truth was originaEy implanted in mankind, 

t having been suffered gradually to sliunber, it was finally 

^ttcn, knowledge retmning to us since that period as a 

illection,'' We will not attempt to decide the question 

r the races, which we at present term savage, are all 

ft a condition of original wildness, or whether, as the struc- 

e of their languages often allows of omi conjectimng, many 

g them may not be tribes that have degenerated into a 

1 state, remaining aa the scattered fragments saved from 

le wreck of a civilisation that was early lost. A more inti- 

J acquaintance with these so-called children of nature 

'i no traces of that superiority of knowledge regarding 

rial forces, which a love of the marvellous has led men 

paaciibe to these rude nations. A vague and terror-stricken 

if the unity of natural forces, is no doubt awakened in 

ebieast of the savage, bat such a feeling has nothing in 

nDoon with the attempt to prove, by the power of thought, 

B ctmnection that exists among all phenomena. True cos- 

kalviewaare the result of observation and ideal combination, 

d of a long- continued comn"iiiiou with the externa! world; 

^-JT are they a work of a single people, but the fruits jdelded 

Ugrnciprocal communication, and by a great if not general 

^WCroourse between different nations, 

; Aa in the considerations on the reflection of the external 

1 Ihe powers of the imagination, at the begiimiug of 

h Motion of the present work, 1 selected from the general 

7 of literature, examples illustrative of the expression of 

imatcd feeling for nature, so in the hislory of the coiilem- 

<t of the universe, I would likewise bring forward from the 

ill history of civilisation, whatever may serve to indicate 

IB progress that has been made towards the rew^nition of the 

lily rf nature. Both portions — not separated arbitrarily, 

il ty determined principles — have the same relations to one 

(ttother as the studies from which they have been boriowed. 

• Wilhelm von Humboldt, Uebfrciw Episode dee MaJiO'Bharata.iit 

mvulte Werke, bd. I s. TS 
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The history of the eiyilisatioii of mankmd comprises m itself tiie 
history of the fiindamcntal powers of the human mind, and 
also therefore of the works in which these powers have been 
variously displayed in the different departments of literature 
and art. In a similar manner, we recognise in the depth and 
animation of the sentiment of love for nature, which we have 
delineated according to its various manifestations at different 
epochs and amongst different races of men, active means of 
inducement towards a more careftd observation of phenomena, 
and a more earnest investigation of their cosmical connection. 
Owing to the diversity of the streams which have in the 
course of ages so imequally diffiised the elements of a more 
extended knowledge of nation over the whole earth, it will be 
most expedient, as we have already observed, to start in the 
history of the contemplation of the external world from a 
single group of nations, and for this object I select the one, 
from which our present scientific cultivation, and indeed that 
of the whole of Western Europe, has originated. The mental 
cultivation of the Greeks and Romans must certainly be 
regarded as very recent in comparison with that of flie 
Egyptians, Chinese, and Indians, but all that the Greeks and 
Romans received from the east and south, blended with what 
they themselves produced aod developed, has been uninter- 
ruptedly propagated on our European soil, notwithstanding 
the continual alternation of historical events, and the admix- 
ture of foreign immigrating races. In those regions in which 
a much greater degree of knowledge existed thousands of 
years earlier, a destructive barbarism has either wholly dark- 
ened the pre-existing enlightment, or where a stable and 
complex system of government has been preserved together 
with a maintenance of ancient customs, as is the case in 
China, advancement in science or the industrial arts has been 
very inconsiderable, whilst the almost total absence of a free 
intercourse with the rest of the world has interposed an 
insuperable barrier to the generalisation of views. The cul- 
tivated nations of Europe, and their descendants who have 
been transplanted to other continents, may be said, by the 
gigantic extension of their maritime expeditions to the 
remotest seas, to be familiarised with the most distant shores; 
and those countries which they do not already possess, they 
may threaten. In the almost Tmintermpted oourse of the 
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'Wledgc transmitted to them, and in their ancient scientific 
meneiature, we may tnice as the guiding points of the history 
" le human race, recoUectionsof the various channels, through 
mportant inventions, or at any rate their germs, have 
n conveyed to the nations of Kurope; thus from Eastern 
a, has flowed the knowledge of the direction and declinaticoi 
ftfredy suspended mognetie rod; from Phffinida and Egypt 
i knowledge of chemical pr^Mirations, as glass, animal and 
' le dyes, and metallic oxides ; raid from India the general 
if position in detcntiiiiing the increased values of a lew 
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■ihsation has left ita most ancient seat within the 

or the Gub-tr(^ical zone, it has remained permanently 

in the portiini of the earth, whuee noilhem regions are 

id tban those of Asia and America mider the some 

The continent of Europe may be regarded as a 

P^unsula of Asin, and I have already observed how 

BOeral dvihsation is &Yaurcd by the mildness of its 

and how much it owes to the circumstances of its 

■rtjculated form, first noticed by Stiiibo; to its 

. reject to A&'ica which extends so far into the 

eone, and to the prevalence of the west winds, 

"n winh^r owing to their passing over 

of the ocean. The physical charactCT of Europe 

fewer obstacles to the diifiision of civilisatMn, 

lentcd m Asia and Africa, where far-extendiiiK 

jes of mountain chains, elevated phteaux, tmd 

deserts, interpose almost inipassahlc bairiers between 

at nations. 

will therefore start in our enumei'ation of the principal 
that characteiise the history of the physical conS' 
icration of the universe, from a portion of the earth, which is 
Jerhaps more highly favoured than any other, owing to its 
jeogTspbical position, and its constant intercourse with uther 
luntries, by m.eanB of which the cosmical views of nations 
tpetieoce bo marked a degree of enlai^;ement. 
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PRINCIPAL MOMENTA THAT HAVE INFLUENCE] 
THE HISTORY OF THE PHYSICAL CONTEM 
PLATION OF THE UNIVERSE. 

THE MEDITEBBANEAK COKSIDEBED AS THE STABTIKG-FOIIT 
POB THE BEFBESENTATION OF THE BELATIONS WHIG! 
HAVE LAID THE FOUNDATION OF THE OBADUAL EXTEH 
8I0N OF THE IDEA OF THE COSMOS.— 43UCCESSIOK 0! 
THIS BELATION TO THE EABLIEST CULTIVATIOl 

AMONGST HELLENIC NATIONS. ^ATTEMPTS AT DISTAIT 

MABITIME NAVIGATION TOWABDS THE NOBTH-Elff 
(by THE ABGONAUTS); TOWABDS THE SOUTH (K 

ophib); towabds the west (by col^us of samos) 

Plato, in his Phmdo^ describes the narrow limits of thi 
Mediterranean in a manner that accords with the spirit o 
enlarged cosxnical views.* " We who inhabit the regioi 
extending from Phasis to the PiHars of Hercules, occupy oab 
a small portion of the earth," he writes, "where we hav* 
settled ourselves round the inner sea, like ants or frogs rounc 
a swamp." This narrow basin, on the borders of whicl 
Egyptian, Phconician, and Hellenic nations, flourished an( 
attained to a high degree of civilisation, is the point fron 
which the most important historical events have proceeded, n( 
less than the colonisation of vast territories in Africa an( 
Asia, and those maritime expeditions which have led to th( 
discovery of the whole western hemisphere of the globe. 

The Mediterranean shows in its present configuration tb( 
traces of an eai-lier subdivision into three contiguous smalle] 
closed basins.f 

• Plato, Phcedo, p. 109, B. (compare Herod, ii. 21). Cleomedes sop 
posed that the surface of the earth was depressed in the middle, in ordci 
to receive the Mediterranean (Voss, Crit. Blatter, bd. ii. 1828, 8. H^ 
anil 150). 

t I first developed this idea in my Rel. hist du voyage avx rigif^ 
Squinoxiales, t. iii. p. 286; and in the Examen crit. de Vhist. de la OW 
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Hie figeon is bounded to the south by the cmrod line formed 
the Carian coast of Asia Minor, and the islands of Khodes, 
i, and Cerigo, and terminating ut the Peloponnesus, not 
{torn tho Promontory of Malea. Further westward is 
B Ionian Sea, tlie Syrtic basin, in which lies Malta. The 
(tern extremity of Sicily here approaches within forty-eight 
igiaphical roiles of the coast of AJnca. The sudden appear- 
e and short continuance of the upheaved rolcanic Island of 
' 'nandea in 1 831 , to the south-west of the calcareous rocks of 
m, Eecm to indicate an effort of nature, to reclose the 
; basin, between Cape Grantola, Adventure Bant, ex- 
lined by Captain Smyth, Pantcllaria, and the African Cape 
1, and thus to divide it from tho third western basin, the 
rhenian. This last sea receives the ocean which enters 
FiUars of Hereules from the west, and surrounds Sardinia, 
Balearic islands, and the small volcanic group of the 
uah Columbratce. 

his triple constriction of the Mediterranean has exercised 

^tinHuenceon the earliest limitations, and the subsequent 

nsion of PhcBnician and Greek voyages of discovery. The 

sr ■were long limited to the Egcan and Syrtic Seaa. In 

tHomeric times the continent of Italy was stOl an " unknown 

The Phocffians opened the Tyrrhenian basin west of 

and Tartessian mariners reached the Pillars of Her- 

It must not be forgotten that Carthage was founded 

■the boundary of the Tyrrhenian and Syrtic basins. The 

ymcal configuration of the coast line influenced the course 

< events, tlie direction of nautical ujidertokings, and the 

iges in the dominion of the sea; and the latter reacted 

O on the enlargement of the sphere of ideas. 

he northern sliore of tho Mediterranean possesses the 

nuitage of being more richly and variously articulated than 

36An« riede, t. L pp. 89-38. See also Otfried Milllcr, in the OGUin- 

fy gelehrte Anieii/m, JSSS, hd. i. s. S76. Tbe moat weBlam bttBin, 

di I naiDe geaerallf, tlie Tyrrbeuiun, includes, according to Stmbo, 

Iberian, Liguritm, uid Snrdiniau Seas. The Syrtic Win, east of 

lljr, inclndtia the Aubonian or Siculian, tlic Xjtiyan, and the loulun 

I. The iouthfra and gouth-tvesteni pnrt of tiie Egcan Sea was called 

tic, Baronif , and Hyrtoic. TLe remarkable naBsage in Aiiitot. de 

[ndo, e«p. iii. (p. 3S3, Bekk.), refers only to tha baj-ljkB conBgnraUon 

Ite OOMU of lim Uoditorcanean, and its effect on Ihe ocean flawing 

>U. 

2i 
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tiie southern or Libyan shore, and this was, according to 
Strabo, noticed abeady by Eratosthenes.* Here we find three 
peninsulas, the Iberian, the Italian and the Hellenic, which 
owing to then* various and deeply indented contour, fonn 
together with the neighbouring islands and the opposite 
coasts, many straits and isthmuses. Such a configuration of coih 
tinents and of islands that have been partly severed, and partly 
upheaved by volcanic agency in rows or in far projecting fis- 
sures, early led to geognostic views regarding eruptions, t^« 
restrial revolutions, and outpourings of the swollen higher 
seas into those below them. The Euxine, the Dardanelks, 
the straits of Gades, and the Mediterranean with its numeroiia 
islands, were well fitted to draw attention to such a system of 
sluices. The Orphic Argonaut, who probably lived in Chris* 
tian times, has interwoven old mythical narrations in his 
composition. He sings of the division of the ancient Lyktonia 
into separate islands, " when the dark-haired Poseidon, in 
anger with Father Kronion, struck Lyktcmia with the golden 
trident." Similar fancies, which may often certainly have 
qxrung from an imperfect knowledge of geographical relations, 
were frequently elaborated in the erudite Alexandrian school, 
which was so partial to everything connected with antiquity. 
Whether the myth of the breaking up of Atlantis be a vague 
and western reflection of that of Lyktonia, as I have elsewhere 
shown to be probable, or whether according to Otfried MiiUer 
*' the destruction of Lyktonia (Leukoma), refers to the Samo- 
Thracian legend of a great flood which changed the form of 
that district,"! is a question that it is imnecessary here to 
decide. 

* HumboMt, Asie centrale, t. i. p. 67. The two remarkable passage! 
of Strabo, are as follows: — "Eratosthenes enumerates three, and Poly- 
biiiB five points of land in which Europe terminates. The firat-menr 
tioned of these writers names the projecting point which extends to the 
Pillars of Hercules, on which Iberia is situated ; next, that which to^ 
minatesatthe Sicilian Straits, to which Italj belongs; and, thirdly, that 
iHfiich extends to Malea, and comprises all the nations between the 
Adriatic, the Bnxine, and the Tanais." — (lib. ii. p. 109.) " We b^fin 
with Europe because it is of irregular form, and is the quarter most 
&TOurablc to the mental and social ennoblement of men. It is habitable 
m all parts except some districts near the Tanais, which are not peopled 
<m account of the cold."-^(lib. ii. p. 126.) 

f Ukert> Oeogr. der Qriechen und Rdmer, th. i. abth. 2, s. 845-8 18, 
and th. ii abth. 1, s. 194; Joannes v. Miiller, Werke,hd, i. s. 38; Ham- 
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But that irhich, as has already been frequently reraarked, 

has rendered the geogrnphitid position of the Meditorranean 

[ .most beneficial in its iniiucnce on the intcrcaursc of nntions, 

tke proximity of the eastern continent, where it projects 

Iwlde, Bxainen critique, I. i. pp. 112 and 171; Otfried Miiiler, Minyer, 
«. Bi; and the latter again in a too farouralle critiqua of toy memoir 
(n the Mythiadit OeograpMe da- OrieclKa, {Om. geltkrte Anzeigat, 
1S3S.) 1 axpTvaed. tnyaail aa followB:— "la raiaing qnestioiia wMdi 
trc of GO great importance with rrapest U> philological etndieB, I 
ttnnot vboUy pass over all mention of that which belonge loea to Uh 
deatriplion of the actual world, than to the cycle of mythical geogmphj. 
It is the same with space aa with time. History cannot be treated 
ftoin a philoBophical point of riew, if the heroic agsa be wholly lost 
iriglit of. National myths when blended nith hiatory and geography, 
oiuiot ba regarded as appertaining vrhoUy to the domaia of t^ 
id«(U world. Although TagueiiesBuio:ne of its diatinctivo attribute^ and 
^mbols eovor rcaLty bj a more or less thick veil, myths, when intimileb 
rameoted together, Dsrerthcleas reveal the ancient wuroe, from which 
fte earlient glimpaes of cosmography and piijsical science have been 
4eriTBd. The facts recorded in primitive history and geography, are not 
mere ingenions fables, but rather the rejection of the opinion geneial^ 
idmitted regarding the actual world." Tlie great investigator of tnti- 
wit; (whose opinion js»i hvouralile tome, and whose early death in the 
niid of Greece, on which he had bestowed such profound and varied 
Mw m rfi, has been univerBnlly Inmenied,) euusidercd, on the euntiaiy, 
Alt " the ehicf [lart of tiiepoolic idea of the earth, aeit occure in Qre^ 
pttbj, is by no means to be asi:nbed to actual experienoe, wliidi mqr 
Hva betai invested, from credulity, ajid love of tiie mEUTellonii, with ft 
MbIwu character, bb has been coxgectured especially with re^«et 
to (he Phosiician maritime legends; but rather that it was to be 
faK«d to the roots of the images which lie in certain ideal presuppo- 
Moan and rnqnirements of the feelings, on lAidi a trae gmiip'aphiail 
tKowtedffe Iiaa milj/ gradually begun la mtrit. From this fAct thrae 
lOB <£oi remilted the interesting phenomenon, ibat, paicly Hiljjective 
creations of af^cy guided by certain ideas, become almost imperceptiblj 
blended with actual countries, and well-known objects of .scientjiic geogis- 
phy. From tbcso c^onaidurations it may be inferred, that all genuine, or 
wtificially mytliical pictures of the imagination l>elung, in their proper 
gnnndwai^, to an ideal worid, and have no {rriginsl eonnoxiou with the 
■ctB^ extension of the knowledge of the canh, or of navigati □ beyond 
the PillUTB of Hercules." The opinion eipreaMd by me In the French 
work, agreed marc fully with the eai'lier views of Ottried Muller, for in 
the Frolfgomenon su, siner irisaf^iischafllichen Mytlixdogie, a. 68 and 
lOP, he said very distinctly, that " in mythical namitivea of that which 
iidone and that whieh is imagined, the real and the ide^d. are most 
dosely connected together.' See ^so on the Atlantis and liyktooiar, 
Ujyiin, Eliida mr h Timie de Plolon, i. I pp. 2113-326. 
2i2 
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into the peninsula of Asia Minor; the nmnber of islands in the 
Egean Sea, which have served as a means for fecilitating the 
spread of civilisation ; * and the fissure between Arabia, E^ypt, 
and Abyssinia, through which the great Indian Ocean pene- 
trates under the name of the Arabian Chilf or the Red Sea, 
and which is separated by a narrow isthmus firom the Delta 
of the Nile, and the souUi-eastem coasts of the Mediterra- 
nean. By means of all these geographical relations, the influ- 
ence of the sea as a connecting element was speedily mani- 
fested in the growing power of the Phoenicians, and subse- 
quently in that of ^e Hellenic nations, and in the rapid 
extension of the sphere of general ideas. CiTilisation in its 
early seats in Egypt, on the Euphrates, and the Tigris, ia 
Indian Pentapotamia and China, had been limited to lands 
rich in navigable rivers; the case was different, however, in 
Phcenicia and Hellas. The active life of the Greeks, espe- 
cially of the Ionian race, and their early predilection for 
maritime expeditions, found a rich field for its development in 
the remarkable configuration of the Mediterranean, and in its 
relative position to the oceans situated to the south and west. 
The existence of the Arabian Gulf as the result of the 
irruption of the Indian Ocean through the straits of Bab-el- 
Mandeb belongs to a series of great physical phenomena, 
which could alone have been revealed to us by modem 
geognosy. The European continent has its main axis directed 
from north-east to south-west; but almost at right angles to 
this direction, there is a system of fissures, which have given 
occasion partly to a penetration of sea- water, and partly to the 
elevation of parallel mountain chains. This inverse line of 
strike directed fi-om the south-east to the north-west is discern- 
ible fi'om the Indian Ocean to the efflux of the Elbe in Northern 
Germany; in the Red Sea, the southern part of which is in- 
closed on both sides by volcanic rocks ; in the Persian Gulf, 
with the deep valleys of the double streams of the Euphrates 
and the Tigris ; in ihe Zagros chain in Luristan ; in the moun- 
tain chains of Hellas and in the neighbouring islands of the 
Archipelago, and, lastly, in the Adriatic Sea, and the Dalma- 
tian calcareous Alps. The intersection! of these two systems 

* Ncuxo8f by Ernst Curtius, 1846, s. 11; Droysen, OeacliickU d^ 
BUdung des hellenistischen StacUensydtems, 1843, s. 4-9. 

f Leopold von Buch, Ueber die geognostischen Systeme von DeuUch- 
and, B, xl; Humboldt, AHe cenirale, t. i. pp. 284-286. 
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of geodetic linca directed from N.E. to S.W., and from S.E., 
to N.W. (the latter of which I consider to bo tlic more 
lecent of the two), and whose cause must undouhtedly be 
Xooed to disturbances in the interior of onr planet, has 
Ixercised the most important iuflueucc on the destiny of moa- 
cind, sod in faciiitating intercourse amongst different nations. 
Iliis relative position and the unequal degrees of heat expe- 
tfenced by Eastern Africa, Arabia, and the peninsula of 
,Vesteni India at different periods of the year, occasion a 
>3^ular alternation of currents of air (Monsoons), favour- 
,{ng navigation to the Myrrhifera Itegio of the Adramites 
\ijL Southern Arabia, to the Persian Gulf, India, and Ceylon; 
. fer st the season of the year (from April and May to October) 
vhen north winds are prevsiilirig in the Red Sea. the south- 
' vest monsoon is blowing from. Eastern Africa to the coast of 
llalabar, whilst the north-east monsoon (from October to April) 
•^iriiich favours the return passage, corresponds with the period 
'vt tbe south winds between the straits of ISab-el-Mandeb and 
|Ske isthmus of Suez. 

Afler having sketched that portion of the eartb to which 
.breign elements of civilisation and geographical knowledge 
IBight have been conveyed to the Greeks from so many different 
*' 'onB, we win first turn to the consideration of those 
i inhabiting the coasts of the Mediterranean, who en- 
an early and distinguished degree of civilisation, \iz., 
I Egyptians, the Phcenieiana with their north and west 
'^Urican colonies, and the Etrurians. Immigration and com- 
'HMTDial intercourse have here exercised the most powerful 
hfluence. The more our historical horizon has been extended 
•JD modem times by the discovery of monuments and iuscrip- 
luRu as well as by philosophiciil investigation of languages, 
tile more varied does the influence appear which the Gi'eekB in 
' fte earliest ages experienced from Lycia and the district but- 
founding the Euphrates, and i'om the Phrj'gians allied to 
TtoHcian races. 

In the valley of the Nile, which plays so conspicuous a part 
in the history of mankind, ■■ there are well authciitieiitwl car- 
touches of the Kings as far back as the beginning of tlie fourth 
^nasty of Manetho, in which are included the buildcra of 
the Pyramids of Giseh (Chephreu or Schafra, Chcops-Chuf^i, 
snd Menkera or Menchei'cs}." I here avidV m^^S cit. *£u» 
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account of the most recent investigatioos of Lepsine,* whose 
expedition has resulted in throwing much important l^ht on 
the whole of antiquity. " The dynasty of Manetho began more 
than thirty-four centuries before our christian era, and twenty- 
three centuries before the Doric immigration of the HeraelidB& 
into the Peloponncsus.f The great stone pyramids of Daschur, 
somewhat to the south of GKseh and Sakara, are considered by 
Lepsius to be the work of the third dynasty. Sculptural in- 
scriptions have been discovered on the blodcs of which they 
are composed, but as yet no names of kings. The last dynasty 
of the ancient kingdom, which terminated at the invasion oi 
the Hyksos, and probably 1200 years before Homer, was th& 
twelfth of Manetho, and the one to which belonged Ame- 
nemha III., the prince who caused the original labyrinth 
to be constructed, and who formed Lake Mceris artificially 
by means of excavations and large dykes of earth rmudng 
north and west. After the expulsion of the Hyksos, the 
new kingdom began under the eighteenth djBBSty (160(^ 
years b.c.) Ramses Miamoun the Great (Bamses II.), wi» 
the second ruler of the nineteenth dynasty. The sculptured 
delineations which perpetuate his victories were explained 
to Germanicus by the priests of Thebes.f He is noticed 
by Herodotus under the name of Sesostris, which is probably 
owing to a confusion with the almost equally victonous 
and powerful conqueror Seti (Setos), who was tiie iath^ of 
Bamses II." 

I have deemed it necessary to mention these few points of 
chronology, in order that where we meet with solid historical 
ground, we may pause to determine the relative ages of great 
events in Egypt, Phoenicia, and Greece. As I have already 
brieflv described the geographical relations of the Mediterra- 

* All that relates to Egyptian chronology and history, and which is di»- 
tiaguished in the text by marks of quotation, is based on manuscript 
communications which I received from my friend Professor Lepsius, m 
March, 1846. 

+ I place the Doric immigration into the Peloponnesus, 328 years 
before the first Olympiad, agreeing in this respect with Otfried Mixller, 
{Dorier, abth. ii. s. 436). 

J Tac, Anncd., ii. 59. In the Papyrus of Sallier (Campagnes de 
S^oatris), Champollion found the names of the Javani or louni and 
that of the Luki (lonians and Lycians?). See Bunsen, ^gypten, bach. 1. 
A 60. 
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I, I -would now also call attentitm to the number of cen- 
tarim that mtervened between the epoch of human civilisation 
In the valloy of tlie Nik', nnd its subsequent tranEmission to 
©reece; for without such simultaneous reference to space and 
^^ le, it would be impossible, from the nature of our mental 
Sfceultiea. to form to ourselves any clear and satisfactory picture 
Af history. 

Civilisation, which waa early awakened and arbitrarily 
IBodelled in the Talley of the Nile, owing to the mental 
Kquirements of the people, the peculiar physical character of 
tte country, and its hierarehical and political institutirais, 
Kctted there, as in every other portion of the earth, an ira- 
Bnlse towards increased intercourse with other nations, and 
ft tendency to undertake distant eicpeditions, and establish 
(donics. But the records preserved to us by history and 
nonumental representations, testily only to transitory con- 
mttB on lund, and to few extensive voyages of the Bgyp- 
ians tiictnselves. This anciently and highly civilised raoe 
I to have exercised a less permanent influence on 



ir habits. The national cultivation of the Egyptians. 

n the long course of its development was more lavourable 
Lsaes than to individuals, appears isolated in space, and 
a that aeconnt probably remained devoid of any bcncfieiid 

oltfoT the extension of eosmical riews. Ramses-Miamouo, 

Kbo lived from 1388 to 1322 n.c, and therefore 600 years 
!bre the first Olympiad of Corcobus) undertook distant expe* 
as, having, according to tiie testimony of Herodotiis, 
tnted into Ethiopia (wh<>re Lepsiua believed that he 
d his most southern architectural works at Mount Barkal), 
Ikrongh Palestinian Syria, nnd crossing from Asia Minor to 
iropc, through the lands of the ^^'ytlkians nnd Thracians to 
Ichia and the river Phasis, where those of his soldiers who 
■re weaiy of their wanderings, remained as settlers. Kamsea 
n also the first, according to the priests. " who by means of 
I long ships subjected to his dominion the people who 
nhabited the coasts of the Erjlhrean Sea. After tliis achieve- 
■ent, he coutinoed his course until he came to a sea. which 
VBS not navigable owing to its shaUownoss."" DiodoroB 
• Herod.,ii. 102andl03; DiocI, Sic, L 55 and 56. Of the momoriil 
jniMS (srqXai) which E^oacs Mianioun act up m tukeua of victory in 
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expressly says, that Sesostris (Ramses the Great) penetrated 
into India beyond the Granges, and that he brought captiyes 
back with him from Babylon. " The only certain feet with 
reference to Egyptian navigation is that from the earliest ages, 
not only the Nile but the Arabian Gulf was navigated. The 
celebrated copper mines near Wadi-Magaha, on the peninsula 
of Sinai, were worked as early as the fourth dynasty, imder 
Cheops-Chufu. The sculptural inscriptions of Hamamat on 
the Cosseir road, which connected the valley of the Nile with 
uthe western coasts of the Red Sea, go back as far as the sixth 
dynasty. Attempts were made under Ramses the Great,* to 
form the canal from Suez, probably for the purpose of facili- 
tating intercourse with the land of the Arabian copper mines." 
More considerable maritime expeditions, as for instance, the 
frequently contested, but not, I think improbable,! circum- 

ihe countries through which he passed, Herodotusezpresslynames three — 
(ii. 106) — " one in Palestinian Syria, and two in Ionia, on the road from 
the Ephesian territory to Phocsea, and from Sardis to Smyrna." A rock 
inscription, in which the name of Ramases is frequently met with, has 
been found near the Lycus in Sjrria, not far from Beirut (Berytus), as 
well as another ruder one in the valley of Karabel, near Nymphio, and, 
according to Lepsius, on the road from the Ephesian territory to Pho- 
caea. Lepsius, in the Ann, delV Institute arcJieol., vol. x. 1838, p. 12; 
and in his letter from Smyrna, Dec. 1846, published in the ArciidoUh 
gische Zeitung, Mai, 1846, No. 41, s. 271-280. Kiepert, in the same 
periodical, 1843, No. 3, s. 35. Whether, as Heeren believes, (see in his 
OescMchte der Staaten dea Alterthums, 1828, s. 76), the great conqueror 
penetrated as far as Persia and Western India, "as Western Asia 
did not then contain any great empire,'* (the building of Assyrian 
Nineveh is placed only 1230 b.o.) is a question that will undoubtedly 
soon be settled from the rapidly advancing discoveries now made in 
archseology and phonetic languages. Strabo (lib. xvi. p. 760), speaks 
of a memorial pillar of Sesostris, near the Strait of Deire, now known as 
Bab-el-Mandeb. It is moreover also very probable that even in " the 
Old Kingdom," above 900 years before Ramases Miamoun, Egyptian 
kings may have undertaken similar military expeditions into Asia. It 
was under Setos II., the Pharaoh belonging to the nineteenth dynasty, 
and the second successor of the great Ramases Miamoun, that Moses 
went out of Egypt, and this, according to the researches of Lepsius, was 
about 1300 years before our era. 

* According to Aristotlie, Strabo, and Pliny; but not according to 
Herodotus. See Letronne, in the Himie dea deux Mondes, 1841, t. 
xxvii. p. 219 ; and Droysen, Bildung des heUenist StaxUensystems, s. 735. 

t To the important opinions of Rennell, Heeren, and Sprengel, who 
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Bflvigfltiim of Africa under Nefcu II. (611-595 b.c), were 
eonlided to Phconieiaii vessels. About the siune period or a 
little earlier, under Neku's fiither, PBammitich (Psemetek), 
somewhat later, after the termination of the civil war 
ar Amasis (Aahmes), Greek mercenaricB, by their Bettle- 
aneiit at Naucratia, laid the foundation of a permanent foreign 
.'aommeroe, and by the admission of new elements, opened tibe 
way for the gradual penetration of Hellenism into Lower Egypt. 
Ibaa was introduced a germ of mental freedom, and of greater 
independence of local influences — a germ which was rapidly ' 

■m inclined to bcUeTB in the reality of the cireummivigation of Lihja, 
ire mast now add Uiat of a most profound philologist, Etienne Quatie- 
*i*re (Mgi/Mireg deVAtad. des Imcriptii>n»,i,3.v. P. 2, 1845, pp. 380- 
188). The moat convincing argmnant for the tnith of the report of 
Hsiodotufl (ir. 42), appears to me to be the observatioQ which seesui 
to him BO incredible, viz., "(hat the marioere who sailed ronnd libja 
t^dta east ia west), bad the sun on their right hand." In the Mediler- 
MiBan, in Bailing from east to west, from Tyre t« (iadcira, the sim at 
iBboD vas B«ea to the left only. A knowledge of the powlbiUty of 
«Mh a navigation must have existed in Egypt previous to the time of 
iETAn II. (Nechos), as Herodotus makes lum distinctly eonunand the 
ftooiciana " to return to Egypt through the pafaage of the Pillara of 
Scteoles." It is singular that Strabo, who (lib, ii. p. QS) discusses 
It mch length the attempted circumnavigation of Endoxiis of Cyzicus 
Wder Cleopatra, and mentions fragmente of a ship &om Oadeira, which 
nn found on the Ethiopian (eastern) sliorc, considers the acconntil given 
«tlhe oircumnarigationB actually accomplished as Bergaio fables (lib. 
Up. 100); but he does not deny the possibility of the circumnavigation 
Jliuf (lib- i. p. 38), and declares that from Uie cost to the west, there 
b but little that reiDaina for to its completion (lib, i. p. 4), Strabo by 
~' ~eana agreed to. the eitraordiunry iBthrous-liypothesis of Hippar- 
■nd MarinuH of Tyre, according to which Eaalem Africa la 
JaiMd to the south-east end of A^ia, and the Indian Ocean con- 
'" ited into a MedilermiKan Sea. (Humboldt, Examen crit. de VHUt. 
U Otographie, t. i. pp. 139-142, 145, 181, and 229; t. ii. pp. 870- 
^.' Strabo quotes Uorodotus, bat does not name Nechos, whose 
_p«diti(in he confounds with one sent by Darius round Southern 
'-furift and Arabia (Herod, iv, 44). CJOBSeiin even proposed, somewhst 
.'too boldly, to change the reading from Darius to Nechos. A eountep- 
i^Vt for tho horse's head of the ship of Gadeira, which Eadoxns is 
~" '" bilve exhibited in a market-place in Egypt, occurs in the 
of a ship of the Red Sea, which was brought to tho coast of 

by westerly currents, accordiQ^ to the account of a very tnist- 

•ortfl7 Arabian tusforian (Masudi, in the Monidj-al-dneh^, Quatremfere, 
^ 3SB, and Reinand, BettUion des Vogages dans fliide, 1845, t. i.-p. 
-' ' t ii. p. 46). 
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and powerfully developed during the period of the new coBmi- 
cal \'icws that succeeded the Macedonian conquest. The 
opening of the Egyptian ports under Psammitich, is an event 
(^Tciy great importance, as the country up to that period, at 
least at its northern extremity, had for a long time hees 
completely closed to strangers, as Japan is at the present day.* 
In our enumeration of the non-Hellenic civilised nationt 
who dwelt around the basin of the Mediterranean — ^the moflt 
ancient seat and the starting point of our mental cultivatioQ,— 
^we must rank the PhoDnicians next to the Eg3^ptians. Than 
race is to be regarded as the most active in maintaining inter- 
com'se between the nations from the Indian Ocean to the 
west and north of the Old Continent. Although circumscribed 
in many spheres of mental cultivation, and less feimiliar wilh 
the fine arts than with mechanics, and not endowed with 
the grand form of creative genius, common to the more 
highly gifted inhabitants of the valley of the Nile, the PhoBni- 
cians as an adventurous and commercial race, and especially 
by the establishment of colonies (one of which &r siff- 
passed the parent city in political power), exerted an influ- 
ence on the course of ideas, and on the diversity and number 
of cosmical views, earlier than all the other nations inhabiting 
the coasts of the Mediterranean. The PhoBnicians made use 
of Babylonian weights and measures,! and, at least since the 
Persian dominion, employed stamped metallic coinage, as a 
monetary- currency, which strangely enough was not known 
in the artificially arranged political institutions of the highly 
cultivated Eg3rptians. But that by which the Phoenicians 
contributed most powerfully to the civilisation of the nations 
with which they came in contact, was the general spread of 
alphabetical writing, which they had themselves employed far 

* Diod., lib. i. cap. 67, 10; Herod., ii. 154, 178, and 182. On t^ 
probability of the existence of intercourse between Egypt and Greece^ 
before the time of Psammetichus, see the ingenious observations of lad' 
wig Ross, in Hellenika, where he expresses himself as follows, bd. i. 
1846, 8. V. and x. " In the times immediately preceding Psammeti- 
chus, there was in both countries a period of internal disturbance, which 
must necessarily have brought about a diminution and partial iIlte^ 
ruption of intercourse." 

+ Bockh, Metrologiache UntersucJiungen uber OewidUe, MiinsfusK 
und Masse des AUertkums in ihrem Zxisammenhanfh 1338, b. 1% 
und 273. 
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g ppriod. Although the whole mythical relation of the 

iTof Cadmns in Ba;otia remains buried in obscurity, it ts 

} lees certain that the Hellenes obtttincd the alphabeti- 

a long known as Phaaiician symbola, by means of 

ial int«roDU]'»c subsiBtin<; between the loniune and 

I PhtonieianB.* According to the views which, since 

) great discovery, have been generally adopted 

{ the earlier eondition of the development of alphabc- 

ig, the Phtenician as well as the Semitic charactera 

e regarded as a phonetic alphabet, that has ori^^^nuted 

1 writing, and as one in which the idual Bignificiu 

f the symbols is wholly disregarded, and the characlcrft 

1 as mere slgoB of sounds. Such a phonetic 

from its very nature and fundamental eharaoter, 

y able to satisfy all requirements of a gra- 

mtation of the phonetic system of a language. 

nitic written characters," says Lepsiu-s in his 

ItalpbabeiB, '' passed into Europe to Indo-Gt>rinanio 

rtio showed throughout a much stronger tendency to 

t efirictly between vowels and consonants, and were by 

leans led to (tscribe a higher significance to the i'owbIb 

r languages, important and lasting modifications were 

i in these syllabic alphabets."'!' ^^^ endeavour To da 

itli ^Uttbic characters, was very strikingly manifested 

t the Greeks. The transmission of Pliosnician signs not 

ilitated commercial intercourse amongst the races 

J ahnost all the coasts of the Mediterranean, and 

) north-west coast of Africa, by forming a bond of 

it embraced many civilised nations, but these nlpha- 

il characters when generalised by their graphical ilexibi- 

■e destined to be attended by even higher results. 'I'hey 

the means of conveying as an imperishable treasure to 

it posterity, those noble fi-uita developed by the Hellenic 

a the different departments of the intellect, the feelings, 

d tke enquiring and creative fiiculties of the imagination. 

* Sm the pnsogea coUccted la Otfried HUller'B mnyer, a, IIS, and 

*"1» Borier, nblh. i. e. 129; Franx, Elameiita, Epigncphiett Onear, 

.to. IS. S3, and 34. 

n his ■osmoir, l/eber die Anordmitig ttnd Venoandtneha/t 

n, [ndi»ehen,All-Pi!r»Uch<;n,Atli-SffyptigchanmdJitAia- 

tftelf, 1836, s. 23, SS, and 57; G«Beniiu, Seriplicra PIum- 

■,UB7,p.l7. 
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The share taken by the Phcenicians in increasing the ele- 
ments of cosmical contemplation was not, however, limited 
to the excitement of indirect inducements, for they widened 
the domain of knowledge in several directions by independent 
inventions of their own. A state of industrial prosperity, 
based on an extensive maritime commerce, and on the enter- 
prise manifested at Sidon in the manufacture of white and 
coloured glass-wares, tissues and purple dyes, necessarily led 
to advancement in mathematical and chemical knowledge, 
and more particularly in the technical arts. " The Sidonians," 
writes Strabo, "are described as industrious inquirers in 
astronomy, as well as in the science of numbers, to which they 
have been led by their skill in arithmetical calculation, and in 
navigating their vessels by night, both of which are indispen- 
sable to commerce and maritune intercourse."* In order to 
give some idea of the extent of the globe, opened by the navi- 
gation and caravan trade of the Phcenicians, we will mention 
the colonies in the Euxine, on the Bithynian shore (Pronectus 
and Bithynium), which were probably settled at a very 
early age ; the Cyclades and several islands of the Egean Sea, 
first known at the time of the Homeric bard ; the south of 
Spain rich in silver (Tartessus and Gades) ; the north of Africa 
west of the Lesser Syrtis (Utica, Hadrumetum, and Car- 
thage) ; the tin and amber lands of the north of Europe;! and 

* Strabo, lib. xvi. p. 767. 

+ The locaUty of the " land of tm" (Britain and the Scilly islands), is 
more easily determined than that of the " amber coast ;" for it appears 
very improbable that the old Greek denomination KatTtnripoQj which 
was already in use in the Homeric times, is to be derived from a moun- 
tain in the south-west of Spain, called Mount Cassius, celebrated for its 
tin ore, and which Avienus, who was well acquainted with the country, 
placed between Gaddir and the mouth of a small southern Iberus (Ukert» 
Geogr. der Griechen und Bamer, theil it abth. i. s. 479). Kaasiterj* 
is the ancient Indian Sanscrit word kastira. Ddn in Icelandic; zijmi jn 
German; tin in Englishand Danish; and^Tin in Swedish, are rendered,in 
the Malay and Javanese language, by timah; a similarity of sound wMch 
calls to mind that of the old German word glessum {itie name applied 
to transparent amber), with the modem German Glas, glass. The name* 
of wares and articles of commerce pass from one nation to another, and 
into the most different families of languages. Through the interconrw 
M'hich the Phoenicians maintained with the eastern coast of Indift, hy 
means of their factories in the Persian Gulf, the Sanscrit word ifciM^ 
which expressed so useful a product of farther India> and still ezisti 
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^Hro commeTcial factories in die Persian Gulf,* (tho Baharian 
^Hande, Tjlos and Aradus.) 

H The Binber trade, which was prohably directed, first to the 
^kesi Cimbriaa shoces,'!' and subscquentlj' to the land of tho 

^■ttang' the old Armccic idioma in the Arabian Tord JMsdir, mn; bare 
HHwne known to the Greets even liefora Albion aud tba British Cassi- 
^fcriclu hait been visited (Aug. Wilb. t. Schlegel, in the IndUclm Bibtio- 
^B^bd. ii. i. 3S3; Beofej, Indien, s. 307; Pott, Etymol. Farsdaingtn, 
HJlf.U. ■- 414; Lowen, Indisdte Allerihumskunde,bd.i. B. 239). A name 
^Km becomes a hiiitancal monument, and the etymological analysis of 
^KigUiBeB, however it may be derided, ia attended by valuable remlto. 
^BHVieieDla were sim acquainted nith the eiistence of tin — one of the 
^Hcett metals — in Ihe eountiy o( the Artahri and the Callaici, in thg 
^■Hfli-'west part of the Iberian continent (Stoabo, lib. iii. p. 147; Flin., 
^■KXiT'. c 1 8) ; which vbb nearer of acceee, than the Catiaiteridea ((Eb- 
Hnniiideaof Avienns), &om tbe Mediterranean. When, before cmbarb- 
^ftg tor the Canaries, 1 waa in Oalicia, in 1799, mining operation,?, 
^■Aough of very inferior nature, vere etill carried on. in the granitic 
■omlBuiE (see my Sd. KUt., 1. 1. pp. Gl and S3). The occurrence of titt 
^B of Rome geoguDstic importance, on account of tho former connection 
^Bf Oalicia, the pEninEola of Brittany, and Cornwall. 
^t* Etienne QuatTSmere, op. cit. pp. 363-370. 

^1 "f "Rie opinion early expressed (aee Heinzen's Nene Kieliikes Maga- 

^b^ th. ii. 1787, 8, 33Q; Sprengel, Oesch. der gtogr. £ntdeckungen, 

■ms, B. 51; VoBH, Krit. BliOter, bd. ii. a. 392-J03), that ninber 

^MM Wught by aea, at Erst only from the vest Cimbrian coast, and 

^■■l it reached tbe Uediterranean chieSy by land, being brought 

^Enh the Intervening countries by means of inland barter, continues 

^Kl ^aa In validity. The tao^t thorough and acute investigation of 

^Oia Buyeet ia eonlnined in Uteri's memoir Veber das EUrtrum, in 

Die Zeittchri/l fiiT AUerihitmfwiesetMcha/t, Jahr. 1838, No. 62-66, 

K 425-lSS. (Compare iritb it tho same author's Oeographis der 

ffrioAea and BSmer, th. ii. abth. 2, 1833, s. 26-36; th. iii. i. 1S4S, 

a. 8Q, 176, 182, 320, and 349.) The Mosailiana, who, under Pytheaa, 

sdwnced, according to Hceren, after the Phienieiana, as tar as the 

Baltic, hardly penetrated beyond the months of the Weser and the Elbe. 

niay (iv. IS), placed the amber islands (Qlessaria. also called Aus- 

Innia), decidedly west of tbe Cimbrion promontory, in the German 

Sea; and the connection with the expedition of Qermanicaa suSlci- 

ent^ teaches us tbat the island sigziieed is not in the Baltic. The 

gnat effect of the ebb and flood tides in the eatuaries which throw op 

ember, where, according to the expression of Servius, "mare viciaum 

(Dm accedit, turn rccedit," applies to the coasts between the Helder and 

the Cimbrian Peninsula but not to the Baltic, in which the island of 

Ballia is placed by Timnjua (Plin. ixxvii. 2). Abalus, a day's journey 

torn an ffisluarium, cannot, therefore, be tho Kurish Nehrung ; see also, 

on Om voyage of I'ytheas to the west shores of Jutland, and on the amtwr 



.^Gtii on the Baltic, owed its origia to flie daiing pe 
sevenmce of Phmniciaa coasting traders. Its Gubs»que 
extension affords n remorLible example in llie history of tl. 
contemjiktion of the univcise, of the inSueucc which may be 
exercisod oii the establishment of international inlereouiw 
and on the extension of the knowledge of lat^ tracts t^lut 
by a }ned)lectiou for even a single product. In ihe «U 
numner ae the Phocaian MnsetUioas conTeyed BritiA i 
through the whole extent of Gaul to the shores of the RhoO 
and) r passed from people to people through Germany Si 
the territory of the Celts, on both sides of the Alps, to ^ 
Padus, and through PanDonia to the Bor3'Btheii~ ''^" **^ 
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tt&de along the vhoto coast of Sksgc, ss far u the Retlierliuids, Vi 
laaff. Bidrag tii den nordiake Rarhandda JJiftorie (Kopenh. IBBig. ] 
Tacitus, and not in Plitiy, ws find the first acquainlsace willi t^ ^ 
mm of tbo shores of Iho Baltic, in tho land o! the ^lui (jEbIboii 

Snlium}, and of the Yciiedi, Donccming whom liie great philolaj^rt 8t 
ik {Siauiiedte AUfTthiiueT, Ih. L s. ISl-lOG), is nucertsia iriMa 
the; Afere Slaves or Germani. The more Active direct connecUoo. i(i 
the Saniland eoastof Iho Baltii^ and with the EBtbuaiuiB, by jDeanaon 
oveiland route through Panoonia, b; Carauntiuo, vbich vae Gitl | 
lowod by a. Boman knight under Nero, appears to ma to have bdotw 
to the lat«r limes of the Boman Cscsars (Voigt, QtBdi, Prrtnaen'i, Mul 
a S5). lite relations between the Pnuraan coasts and the Greek ^ 
niea on the BInek So are proved hy fine coins, struck proliabl; beToM ll 
eigbtj fifth Olympiad, which bavo been rccentiy found in the KatE.fl 
trict (Lcvezow, in the AhhaiuU. der BerL Akad. der Wisa. aut da 
Jalir 1S33, s. 183-23*). The electron, the sun-stone of th« tm 
&0cieDtiaythu3oftheEridanus(Plm. xxxrii.c^ 2), the umber Btnsdl 
or buried on the coast, was, no doubt, frequently brought to dienrii 
twth by land and by sea, from very different districts. The " bbAi 
which aos found buned at two places iu Scythla was, in part, very dl^ 
colonred." Amber is still collected near Caltschedanak. not br fto 
Knmen!^ on Ihe Ural; aud we have obtained, at lfiilbiiiliii|lifaH| 
fragmcuta imbodded in li^tc. See G. Hoac, Hcue nack dan Ort 
hd. i, s. 481 ; and Sir Boileriek Murchison, id (he OtolOffj of Ihui 
vol. i. p. 3BS. The petrified wood which &eqDcntly surrounds Ibe aid 
had early attnictod the attention o' the aiicleota. This reain, nhi«b:v 
at ibat time, reganled as eo precious a produd^ was ascribed mlltttJ 
the Idack poplar (according to tha Chian Scymnus, v. 396, s> 8w 



Letronne). oi 






pine gaims (according ti 
The recent admirable i 
Brealau, bare ahowti that the coujeeture d 



lions of Prof. GHlppert, . ..... 

Boman collector was the more correct Respecting the petrified 
fioc (Pinitessuecinifer) belonging Ut an citJnct vegetation, see B 
Olrpoji«eAe^M«ei"n&nH<eio,bd.Lal)th.l,ia*6ja """ 
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d trade thus first conneeted tlie inhabitants of the coasts of 
e North Sea witi those living on the shores of the Adriatic 
d the Euiine. 

Hie PhtcniciaDS of Carthage, and probably those inhabiting 

, fte cities of Tart«Bsus and dadeE, which had been eoloaised 

, taro hundred years earlier, visited a considerable portion of the 

irth. west ooa^t of Afinca, even beyond Cape Bojador. although 

e Chretes of Hanno is neither the Chremetea of the Heleora- 

a of Aristotle, nor yet our Gambia.* Here were situated 

lumeroua Tyrian cities, whose numbei-a were estimated by 

ndw at 300, which were deati'oyed byPhamsians and Nipn- 

tnB. Amongst tliese was C'emc (Dicuil's Gaulca according 

B Letronne), the principal station for ships, as wgU. as the chief 

iporium of the colonies on the coast. The Canary Islands 

d the Aaores, (which latter were regarded by Don Fernando, 

rtte son of Columbus, as tho Caseiterides discovered by the 

Gnrduigintans,) and the Orkneys, Faroe Islands, and Iceland, 

hecame the respective western and northern interraediste 

stations for passing to the New Continent. They indicate 

the two directions by which tlie European portion of the 

human race first became ac<|uain ted with the natives of North 

and Central America, This consideration gives a great, and 

I might almost say, a eosmicid importance to the questiffli 

Vhether and how early the Phreniciiiiia of the mother-counby 

r thoee of the Iboriaa and Afi'ican settlements (Gadeiia, 

hrthage, and Ceme), were acquainted with Porto Santo, 

Ibdeira, and the Canary Ishmds- In a long series of events 

IRB willingly seek to trace the first and guiding link of the 

I ' ttfaain. It IS probable that fully 2000 years elapsed from the 

^ flrandation of Tartessos and TTtica by Phoenicians, to the , 

discovery of America by the northern course, that is to say, 

to Eric Randan's voyage to Greenland, which was followed by 

■voyages to North Carolina; and that 2500 years intervened 

bdbre Christopher Columbus, starting from the old Phoenician 

settlement of Gadcira, mode the passage by the south-west 

* On (he Chremetea, fiee Aristot., Meleor., lib. i. p. S50 (RakS:.); and 
«■ the most soulhcm points of irhich Hanno makes mention in his 
Up'8 journal, see mj Ret. IlUt., t. i, p. 172; and Mxamfn criL tltla 
Ofcff.t.1. pp, *B, 180,and2S8;t. iii.p. 135. OomeVm.ltedterfJiaairla 
Otus. System. de» Anaena, t, i, pp. 94 and 98; tlkert, th. i. 1. s. 61-68. 

I i Stnbo, Ub, iriL p. S2S. The destruoUon of Ph<iraut^*a mAoum 
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In accordance with the requirements for the generalisation 
of ideas demanded by the present work, I have considered the 
discovery of a group of islands, lying only 168 miles from the 
African shore, as the first member of a long series of similaiiy 
directed efforts, but I have made no allusion to the Elysium, 
the Islaiids of the Blessed, fiibled by the poetic visions of fancy, 
as situated on the confines of the earth, in an ocean warm^ 
by the rays of the near settiug sun. All the enjoyments <^ 
life and the choicest products of nature were supposed to be 
placed at the remotest distance of the terrestnal globe.* 
The ideal land — ^the geographical myth of the Elysion — was 
removed further to the west, even beyond the Pillars of Her- 
cules, as the knowledge of the Mediterranean was extended 
amongst the Hellenic races. True cosmical knowledge, and 
the earliest discoveries of the Phoenicians, regarding whose 
precise period no certain tidings have come down to us, did 
not probably give rise to this myth of the '^ Islands of the 
Blessed,'* the application to which was made subsequently. 
Geographical discovery has merely embodied a phantom of 
the imagination to which it served as a substratum. 

Later writers (as an imknown compiler of the collection of 
wonderful relations ascribed to Aristotle, who made use of 
TimsBus, and more especially of Diodorus Siculus), have spoken 
of " Pleasant islands," which must be supposed to be the 
Canaries, and of the great storms to which their accidental dis- 
covery is due. It is said that " Phoenician and Carthaginian 
vessels, which were sailing towards the settlements already 
then founded on the coast of Libya, were driven out to sea." 
This event is supposed to have occurred in the early period of 
the Tyrrhenian navigation, and in that of the contest bjBtween 
the ly""^^^^"^ Pelasgians and Phoenicians. Statins Sebosus 

by Nigritians (lib. ii. p. 131), appears to indicate a very southern 
locality; more so, perhaps, than the crocodiles and elephants mentioned 
by Hanno, since both these were certainly, at one period, found north 
of the desert of Sahara, in Maurusia, and in the whole western AUtf 
country, as is proved from Strabo, lib. xvii. p. 827; -^lian. de Nat 
Anim., vii. 2 ; Plin. v. 1, and from many occurrences in the wars between 
Bome and Carthage. See, on this important subject, referring to the 
geography of animals, Cuvier, Ossemens fossiles, 2 6d. t i. p. 74; and 
Quatremfere, op. cit, pp. 391-394). 
* Herod, iii. 106. 
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and the Numidian King Juba first gave names to die separate 

islands, but. unfortunately, not Funic names, iiUhougli uiiduubt- 

ledly in accordance with, notices taken from Punic works. As 

^Tlotarcli says that Sertorius. when driven away from Spain, 

'shed to save himself and his atteudimts, after the loss of his 

n a group of two Atlantic iBlands. ten thousand Etadia to 

Bt of the mouth of the Btetis, it has been supposed that 

ie meant to designate the two islands of Porto Santo and 

ieira,* which were clearly indicated hy Pliny as the Pur- 

* I hi.TQ treated in detail Uiis often-oonteated sabject, as well aa the 

_» of Diodoma (v. 19 and 20), and of the PBeudo-Ariatot. {Mirah. 

Qwajf., cap. SB, p. 1T2, Bekk.), in tuiotlieT work {Kxamen crit., t. i. 

^.lSO-139; t.ii.pp.l58 and 16B; t. iii. pp. 137-140). The compi- 

tien of the Jf iVai. AuacuU. appears to hape been of a date prior totbe 

■AioFlbe first Pnnicirar, nince, in cap. 105, p. 211, it describes Sardinia 

BMnudertlie dominion of the CarlbaginianB. It isaUoirorthj of notice 

tttXthe m>od.clad ialacd, which ia mentioned in this work, ia described 

Lm munliabited (therefore not peopled bj' Guanchce). The whole group of 

lb Uaaa[7 Islands was inhabited b; Quanches, but not tbc islsjid of U». 

"■■'Biin which no inhabitants were found, either bjJohn GomalTesand 

_ ji Vaz, in 1619, or still earlier by Robert Maaham and Anna Dorset, 

BlRVpoting tbeir Crusoe-like narratite to possess a rharacler nf veracity.) 

I'MHen applies the description of Diodorus Ic Madeira alone, yet he 

* that in the account of Fcstus AvicDUB (r. 164), whoisEocoDversant 

Ih Panic writingH, be can recognise the frequent volcaoiio earthquakes 

H Ili« Peak of Tenerifie. (See Idem SSct- PoUtii vnd Handel, th. iL 

""" 1 1826, s. lOfl.) To judge from the geographical connection, tlie 

' ption of ATienuB would appear lo indieat« a more northern locali^, 

• oven the Kronic sea. {ExamencriL, t. iii. p. 138.) Ammianoa 

cii. IS) also notices the Punic aonrces of which Juba availed 

Bespecting the probability of the Semitic origin of the appella- 

■Of the Canary Islands (the dog i^and of Plin^i's Latin etymology Ij, see 

" ' 'tBMiKhe VoralfUKngvomParadieie,ial\\g6n'aZeiUdi.r./ar 

mtfhe Theoiogi':, bd. vi. laSS, s. 166-186. Joaijuim Jose da 

* do Haaedo, in a work entitled Memoria em que se pretende 

ir fue Ds Arabee nao conheefrSo as Canariaa anlee doa Partu- 

), 18*4, has recently coUect«d all that has been written fYom the 

■( loeiont limes to the middle ages, respecting the Canary Islands. 

re histoiy, so far aa it ia founded on certain and distinctly expressed 

««, ia silent, there remain only different degrees of probability; 

1 abaolute denial of all facts in the world's history, oF whidt 

W nidence ia not distinct, appears to me no happy application or 

lological and historical criticism. The many inditationa which have 

Mdown to us from antiquity, and a careful considcmtion of the reU- 

H of geographical proximity to ancient undoubted aettlemcntf on the 

UBhon^ lead mo to believe that the Canai}' Islands were knmnita 



498 COSMOS. 

pnrarise. The strong ooeanie current, whiek is dureeted- 
beyond the Pillars of Hercules from north-west to south-east, , 
might long have prevented the coast navigators from discover- 
ing the islands most remote from the continent, and of which: 
oidy the smaller, Porto Santo, was found to be inhabited in^ 
the fifteenth century ; and owing to the curvature of the eardi: 
the summit of the great volcano of T^ieriffe could not be; 
seen, even with a strong refraction, by Phceniciaii mariners, 
sailing along the coast; although I found, from my own 
observations, that it was discernible from the slight elevations 
that surround Cape Bojador,* especially in cases of eruption, 
and by the reflection of a high cloud resting over the volcano. 
It is oven asserted that eruptions of Mount Etna have been, 
seen, in recent times, from Mount Taygetos in Greece^f 

In the enumeration of the elements of. an extended knoiv^ 
ledge of the imiverse, which were early brought to the Greeks 
from other parts of the Mediterranean basin, we have MthertO' 
followed the Phcenicians and Carthaginians in their inter- 

ihtt PhoeniciaoB, Carthaginiana, Qreeks, and RuinanH/ periiape. even. it. 
the Btruscanfl. 

* Compare the calculations in my Bd, Hi8t.,i. i pp. 140 and 287. TliB 
Peak of Tenerifie is distant 2" 49' of an are from the nearest point of tib0. 
African coast. In assuming a mean refraction- of 0*08, the summit o£. 
the Peak may be seen from a height of 1291 feet, and, therefore^ front 
the Montatiaa Negras, not far from Cape Bojador. In- this calculatum, 
the elevation of the Peak above the level of the sea has been taken: at' 
12,175 feet; Captain Yidal has recently determined it trigonometriotUy 
at 12,405, and Messrs. Coupvent and Dumoulin, barometrically, at: 
12,150. P'Urville, Voyage cm Pole Sud, HUt^ t. i. 1842, pp. 
81, 32.) But Lancerote, with a volcano, la Corona, 1918 feet in. 
height (Leop. v. Buch, Canariache Iriaeln, s. 104), and Fortaventnit) 
lie much nearer to the mainland than Tenerifib : the distance of the 
first-named island being 1" 15', and that of the second I'' 2'. 

f Ross has only mentioned this assertion as a report (ffeUenikcb, bd.i. 
s. xi). May the observation not hajire rested on a mere deceptioa! 
If we take the elevation of Etna- above the sea at 10,874 feet (Isi 
87*^ 45', long, from Paris 12** 41% and that of the place of observatioiv. 
on the Taygetos (Mount Eliaa), at 7904 feet (lat. 36** 57', long, fiom 
Paris 20° 1"), and the distance between the two at 352 geographic^ 
miles, we have for the point from which light was emitted ahove fitoa^ 
and was visible on Taygetos, fully 48,675 feet, which is. four and a half- 
times greater than the elevation of Etna. If, however, we^ mi^ 
assumid, as my friend- Professor. Enoke hasr^narked^ the- reflectiiS' 
surface to be- 184 milaa frem Etna .and 168 miles froiib.Ts)Kgeto%^itt> 
height above the sea would only require to be 1829 feet. 
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coBTRe with the northern tin and amber lands, as 'vrell a3'U 
their settle'jueiits near the tropics, on the west coast of Afriei 
h now, thCTel'ore, only remains for us to refer to a v ^ 
llie Pheenicians to th» eonth, when they proceeded 4000 
^graphical miles eost of Ccnio asA litumo's Western 
Horn, far nithin the tropics, to the Prusodic and Indian Seas. 
Whatever doabt may exist regarding the localisjitimi of the 
diitaat gold lauds (UphJi and ^upora), and whether thesD gold 
laods are the west«^ coasts of the Indiaa. peninsula, or the 
fasiem shores of Africa, it is, at any rate, certain that this 
active, enterprising Semitic race, who so early employed 
iljdiabetical writing, had a direct ucqniuntBncc with the pro- 
ducts uf the most different climates, Irom the Ciu^sitciides to 
tile south of the Straito of Bab-el- Maadeb, far irithim the 
twqiicH- The Tyrhin, flog floated simultaneously in the British 
and Indian seas. The Phcemcians had commercial settlements 
inthe uorthem parts of the Arabian Gulf, in the porta of' 
EUth and Erioa Geber, aa well as on the Persian Gulf at 
AiBdos and Tylos, where, according to Strabo, temples had 
L Jwm erected, which, in their style of architecture, resembled 
Pflbw on the Mediterranean.'^ The caravan trade, which was 
KMared on by the Phteniciana in seeking spices and incense, 
I Irs directed to Arabia Felix, through Palmyra, and to the 
CSlaldean or Nahaihieic Gferrha, on the western or Aiabiun 
rid* of the Persian Gulf. 

The espeditions sent by Hiram and Solomon, and which 
were undertaken conjointly by Tyrians and Israelites, sailed 
from Ezion Geber through the Straits of Bab-el-Mandcb to 
Ophir (Opheir, Sophir. SoptuH'a, the Sanscrit Supara of 
Ptoieray).f Solomon, [who loTed pomp, caused a fleet to be 

• Stmbo, Ub. iTi. p. 767, Osiaub. Aceording to PoljbiuB, it would 
Mem tbot the Luiine uid the Adriatic Sea irere didiieniible from 
Itount AimoQ — an iissertian ridtenled by Htrabo (lib. vii. p. £13), 
Compare Srymnus, p. 93. 

t On the aynonym of Ophir, Bee my Examen rril. 3e VHiel. de la 
(Ih'itrtii-hic. t. ii. p, i2. Ptolamj, ia lib. ri. cap. 7, p, IBB, epeakfl of a 
&np)ib.ir-j. the mctrepolja of Arabia; and ia lib. vii. cap. 1, p. 163, of 
Sui>:irj, ia the Qulf of CamiiOTa (BiuigazetiuH uaui, aecordiog to He^- 
chiiuj.ati '' adistrictrichingold I" SuparaHigmfiosiii Indiana/air lAor^ 
' '■■■III. Dis». de Taprobane, p. 13, and ladUdie AUerlhvmektmde, 
b 1. s. 107; also Profeaeor Keil of Dorpaly Udier die MiTU-VirSalo- 
\t Sthiffakrt nath Opiiir md TmiM, a. 40-iG). 
2 £2 
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constructed at the Red Sea, and Hinun supplied 
with experienced Phceniciftn aeamen, and Tyrian Teasels, 
" ships of Torahish."* The articles of commerce whieh 
were brought from Ophir, were gold, silver, sandal -wood (a 
ywrnmin), precious stoues, ivory, apes (iopAtm), and peacoci 
(tAvJciiim). These are not Ilchrew hut Indian namea.f 

* On the qaestloa irliether ships of Turshiah mean oeeau shipi, oi 
irhellier, as Michaulia contends, they have their nams from the Phteui' 
eisn TarsBs, in Cilicial see Keil, op. cil,, s. T, 15-22, aod 71-31. 

t OeBeniuB, ThenaurvJi Liitgua Hebr., t i. p. Ill; and the aimie in 
thef'nc^ctafErBchaDdQniber.Bect.iii. th. iv, s. 401 1 Xiassea, Ind.Al- 
terOaimshaide, bd. L s. 638 ; Beinaud, Sdatio'a des Voyages faUt par 
la Arabee dam Vlnde a en Chine, t. i. 1846, p. imviii. The leunsS 
Qoatremire, who, in a verj recent!; pablished trestiiM {AfSm. dt VAeaAi 
deg Imcripliong, t. xvi. pi. 2, 1815, pp. 349-102), alill msintaius 1 '" 
Heeren, tiiat Ophir is the east coast of Africa, has eipl^ned the n 
OaJikiint {tliuttii/iiim) as panxiU, or Qoinea-fowli, and not peacocks fg. 
376). Begurding SokoUira, compare Bohlen, D<u oMe Indien, tb. iL a. 
139, with Benfey, Indien, b. 30-32. Sofala is described by Ediisi On 
Am6dl^e Jaubort's translation, t. i p. 6T), and subsequently by vut 
Portuguese, after Gama'a voyage of discovery {Banvs, Dec 1 llr. 
X. cap. i,; pt. ii. p. 3T5; Mlb, Oesehichte dor Mnlde-ckungtreutn,, 
th. i. 1311, s. 236), as a couDtry rich in gold. 1 hbre elsewhen 
drawn attention to the hct that £drigl, in the middle of lbs tweUUt 
century, speaks of the application of quicksilver in the gold-waablngi 
of the ni^roes of this district, as a long known process of amalga- 
natian. When we bear in mind the great frequency of the iaterchange at 
r and I, wo find that the name of the East African Sofela ia pocfeoUy i»- 
preseated by that of Sophaia, which is used with several other fonns.in tha 
version of the Septnagict, for the Ophir of Solomon and Hiram. PtolenV 
also, aa haa been already noticed, was acquainted with a Sapphara, b 
Arabia (Eittcr, Aaien, bd. viii. 1, 1816, a. 252), and a Supara in luUl 
The significant (Sanscrit) names of the mother country had been ooa 
ferred on neighbouring or opposite coasts, as we find, under si 
relations ia (be present day, in the Spanish and English parts of A: 
rica. The trade to Ophir might thus, according lo my view, be ntea 
in the same manner ss a Phtenician expedition to Tarlessus migU to 
St Cyrene and Caribage, Oadeira and Cerae; and as one la the Ci 
terides might touch at the Artsbrian, Britiab, and East Cimbrian c<m 
It ia, nevertheless, remarkable, that incense, spices, silk, and (rot 
•doth are not named among the wares from Ophir, together with !m>T 
■pea, and peacocka. The latter are exctusirely Indian, although, in 
ooiint of their gradual oitension to the west, they were frequ 
termed hy tlie Greeks " Median and Persian lurda ;" the Samians « 
-sappoaed them to have belonged originally to Samos, on account of th 
limg reared b; the priests In the sancluaiy ai Heia, Frcon a [ 
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It woultl appear highly probable, from the carcM inveetiga- 
tinns of Gesenius, Benfey, and Lassen, that the Ph<EniciaB8, 
who had been early made acqunintcd with the periodic preva- 
lence of the monsoons through their colonies on the Persian. 
Gulf, and iheir intercourse witli the inhabitants of Geirha, 
must have visited tie western coasts of the Indian Peninsula. 
Christopher Columbus was even persuaded that Ophir {the El 
Dorado of Solomon) and Mount Sopora were a portion of East- 
em Asia, the Chersonesus Aurea of Ptolemy.* As it appears 
difficult to form an idea of West-em India as a fruitful source 
of gold, it will, I think, scarcely be necessaiy to refer to the 
" gold-seeking ants" (or to the unmistakeable account given ' 
by Ctcsias of a foundry in which, however, gold and iron 
were said, according to his account, to be fused together),! i' 
being sufficient to direct attention to the geographical proxi- 
mity of Southern Arabia, of the Island of Dioscorides (the 
Dili Zokotora of the modems, a corruption of the Sanscrit 

«£G in EuBtatliiuB (Cwnm. in Iliad, L iv. p. 225, ed. Lips., 1827), on 
the Ka.crG(InesB of piiooocks in Libya, it baa been uqjiutl; inferred that 
Hie Tavii; also belonged to Africa. 

• See the remarkBofColnmbns on Ophir, and ol Monte Sopora, "which 
Solomon'efleet could not reach within a term of three years," in NavarrBtc, 
FiOf^es J/ Dfsr^Timientoe que kiciSron loe Espanolet, t i. p. 103, In 
■nother work, the great discoverer eaySjatill in the hope of reaching Ophir, 
"the excellenve and power of the gold of Ophir eannot bedeecribed; he 
alio posaessea it does what he will in this world; naf, iteven enaMeabim 
to draw eoiila trom purgatoiy to paradise" (" llega a que echa las animaa 
>I paniiBO"), Carta del Almirante, etcrila eii ta Jamaica, lfi03; Navar- 

rete, t. i. p. SOB. "" '' .■..-. .l .- _.. -..__.,„„. 

Uii. pp. 38-«; 

lee Keil. op. ri(., a. 106.) 

+ Ctfnae Cnidii Operum RiJiqaia. ed. Folii Baehr, 1B24, cap. iv. 
and lii. pp. 2ii, 271, and 300. But the aceonota collected by thephj- 
aaxa St the Penuan Court from native soureea, whieharenot, therefore, 
■llogether tA be rejected, refer to districta in the north of India, and 
from these the gold of the Daradas must have come by many cireuitooB 
routes to Abhira, the mouth of the Indus, and the coast of Malabar. 
(Compara my Asie etntraie, t. i. p. 167, and Lassen, liiil. AltertkumS' 
Immh, bd. i. i. 6.) May not the wonderful atory related by Cteaias, of 
an Indian spring, at the bottom of which iron was found, which was very 
malleable when tbe fluid gold had run off, hare been based ua a miaun- 
deret*od accoaot of a foundry? The molten iron waa probably taken for 
gold owTAg to its colour, and when the yellow colour had diaappeared in 
SMling, the black maas of iron was found below it. 
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Dripa Sitkhatam), cultivated by Indian colonistB, and to the 
auriferous coast of S<jiaia in Eastern Afiica, Arabia and the 
. island last referred to. to the nouth-caet of the Straits of Bab- 
. el-Mimdeb. may be regarded as affording intermediate links of 
oonnection between the Indian Peninnula and Kaatem Africa, 
for the combined commerce of the Hebrews and FhcBniciaiis. 
1'he Indians had, tram the earliest time, made Bettlements in 
the eastern part of Africa, and on the coasts intmediatel; 
opposite their native country ; and the traders to Ophir might 
have found, in the basin of the Eiythrdun and Indian Seas, 
Other sources of gold besides India itself. 

Less influential thnn the Phcenicians in extending t^e geo- 
graphical sphere of our viewe. and eariy affeeted by the QieA 
influenoe of a band of Pela^an Tyirheniana, who inwidtid 
.their country &om the sea, the IDtruscaQS present tbemadTes 
.to our observation bb a gloomy and stem race. They canied 
WL no inconsiderable inland trade to distant amber countries, 
through Northern Italy and across the Alps, where s 
.laera* was protcct«d by all the neighbouring tribes. 
:piuiu.tiTe Tuscan raoe of the Raeens appears to have followed 
almost the same road on their way from Rhictia to the Fadue, 
■and evin fin-ther southward. In accordance with our object, 
which is always to seiite on the most general and permanent 
features, we would here consider the influence which the 
general character of the Etruscans exercised on the most 
ancient politieal institutions of Rome, and through these on the 
■■^ole of Roman life. It maybe said that the reflex action of 
this influence still persiBts in its secondary and remote pc^itioal 
efiects, inasmuch as, for ^es. Borne stamped ber character, 
with more or less permanence on the civilisation and mental 
cnltore of mankind.j' 

A peculiar characteristic of the Tuscans which demands oi 
'Special notice in the present work, was their inclination for cul- 
tivating an intimate connection with certain natural pheno- 
mena. Divination, which was tlie occupation of their eques- 
trian hierarchical caste, gave occasion for a daily observntioii 
ef the. meteorological processes of the atmosphere. The Fill- 

" Ariatot, Mirab. XiMcuii., cap. 86 and 111, pp. 175 and 3% 

■h Die Elnuker, by Otfried HUller, abth. 11. b. 350; Ifiehohr, S^Kif 
the Geethichte, th. U, ■. ssa. 
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ffuratores. obaeirera of lightoing, occupied themselves in inTee- 
d^tinpthedireetioaof the lightning, with"' drawing-it down," 
id ■■ tii mincT it ftsid)3."* They carefully distinguished 
itween flashes of lightning, from the higher regions of the 
suds, and those which Sntum, an Earth G}od,f caused to 
cend from below, and which wen? called Saturnine-terres- 
ial lightning ; a distinction which modem physicists haTe 

* -The sMiiy formerly oumat in Gemmnj', uid reported on (be teati- 
opT of Father Angelo Cortenovis, that the tomh draeribed bj Tarro, 
tiie hero of Clusiiiiii, Lars ForBena, nmamented with a. bronze bat and 
pendant uhainB. was an apparatus for oollecting atmospherical 
iity, or for oendacHog lightning (a» were also, according to 
KichaeliB, the metnl points oa Solanmn's temple) was related at a 
fane when men wore iacUned to attriJiute to the ancients the remains of 
mpemiltacally revealed primitive knowledge of physios, Khicli nasghmr- 
Itac, soon again oliscurad. The moat important notice of the relations 
Ntween lightning and conducting metals (irhicb it vaa not difficult to 
hoover), appears to me to be that of Ctesins (Indica, cap. 4, p. 169, ed. 
idon; p. 243, ed. Baehr). "Ud had posi^esEed, it is said, two iron 
Mrads, pneeuts fnan tbe - King Artaxersea Mnemon, and irom Fory^ 
itiK, the mother of the latt«r, wblch, when planted iu tbe earth, 
tmted clouds, hall, and strokes of lightning. He had himself seen the 
MAtts df this operation, for the king bad twice made the experiment 
Mtee Iu9 eyes." The great attention paid by the EtruBcsns to the 
uteu^ogical procesBea of the atmOGphere in sll that differed from the 
idKury eourse of natural phenomena, makes it certainly a cause for 
qgiet tiiat nothing has came down to us from tbe lioake of the Fulgnca- 
BMB. The epochs of the appearance of great comets, of the tall .of 
DMeoric stones, and of showers of falling stars, irere, no doubt, recorded 
Ir Ihem, as in the more ancient Chinese annals mode use of by Edouard 
but Creneer {Symbalik nnd Mylhotoffie der alien Viilker, th. jli. 
IB4S, a. G59) has eodaavonred i« prove that the natural features ^ 
Hnia acted on the peculiar direction of mind of its inhabitants. A 
'xstlling forth " of the lightning, which is ascribed to Fromcthous, calls 
tttniod the strange protended "dra,w!ng down" of lightning hj tho 
Mgrnatores, This operation consisted, however, in a more coajurSr 
lOD, vhich vas probably Dot more effieacious than tbe skinned ass's 
waA, Bopposed, in aceotdanee with Etruscan religions usages, to have 
h* bioul^ of preserving against tho danger of thunder storms. 
. + Otfr. MUUer, Mtnaker, abtb. u. a, 162-178. It wouhi sffoax 
hit, in BCeordance with the very complicated Etruscan augur-theoiy, 
Iffiflinclicin was mode between the " soli reminding lightnings propelled 
f J«piter by bis own independent power, and the violent electricaL 
■BiDB of ohastisemant which he oould only send forth in obedience to 
conalitutiooal ju'esoriptiana, after consoltiag with the other 
godi" (Seneca, JTirf. QwMt., u. p. i\). 
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thought worthy of especial attention. Thus were estabUshed 
regular official notices of the occurrence of storms.* The 
AqtuBltcium^ the art of discovering springs of waters, which was 
much practised by the Etruscans, and the drawing forth of water 
by their Aqutleges, indicate a careM investigation of the 
natural stratification of rocks, and of the inequalities of the 
ground. Diodorus, on this account, extols the Etruscans as 
industrious inquirers of nature. We may add to this com- 
mendation, that the patrician and powerful hierarchical caste 
of the Tarquinii offered the rare example of favouring physical 
science. 

We have spoken of the ancient seats of himian civilisation 
in Egypt, Phoenicia, and Etruria, before proceeding to the 
highly-gifted Hellenic races, with whose culture our own 
civilisation is most deeply rooted, and from whom we have 
derived a considerable portion of our early knowledge of other 
nations, and of our views regarding the universe. We have 
considered the basin of the Mediterranean in its characteristic 
configuration and position, and the influence of these relations 
on the commercial intercourse established with the western 
coasts of Africa, the extreme north, and the Indo- Arabian Sea.. 
No portion of the earth has been the theatre of greater changes 
of power, or of greater or more animated activity under the in- 
fluence of mental guidance. This movement was transmitted &r 
and enduringly by the Greeks and Romans, especially after the- 
latter had destroyed the Phocnicio-Carthaginian power. That 
which we term the beginning of history is, therefore, only the 
period when later generations awoke to self-consciousness. It. 
is one of the advantages of the present age that, by the bril- 
liant progress that has been made in general and comparative 
philology, by the careful investigation of monuments and 
their more certain interpretation, the views of the historical 
inquirer are daily enlarged, and the strata of remote antiquity 
gradually opened, as it were, before our eyes. Besides the 
civilised nations of the Mediterranean which we have just 
enumerated, there are many others who show traces of ancient 
cultivation ; among these we may mention the Phrygians and 
Lycians in Western Asia, and tie Turduli and Turdetani in 
the .£xti erne west.f Of the latter, Strabo observes, "they 

♦ Joh. Lydus de OsUntis, ed. Hase, p. 18, in praefat. 

f Strabo^ lib. ill. p. 139« Casaub. Compare Wilhehn von Homboldt^ 
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[ «re the moat cultivated of all the Iberians : they employ the 
\ vt of writing, and have written books containing memorials of 
ancient times, and also potms and laws set in verse, for which 
they I'll '"I an antiquity of sis thousand years.'' I have dwelt on 
these separate esamples in order to show how much of ancient 
cultivation, even amongst European nations, has been lost 
without our being able to discover any trace of its existence, 
and how the history of the earliest contemplation of the uai- 
rerse must continue to be limited to a very narrow compass. 

Beyond the 48th degree of latitude, north of the Sea of Aiof 
and of the Caspian, between the Don, the Wolga, and the Jaik, 
where the latter flows from the southern auriferous Uralian 
mountains, Europe and Asia are, as it were, fused together by 
flat steppes. Herodotus, in the same manner as Pherecydee 
<J Syros had previously done, regarded the whole of northern 
Scythian Asia [Siberia), as belonging to Sannatian Europe, 
and even as forming a portion of Europe itself.* Towards 
the south, OUT quarter of the globe is sharply separated from. 
Asia- but the iar projecting peninsula of Asia Minor, and tLe 
richly varied jEgeaa Archipelago (serving as a bridge between 
the two separate continents), ha.ve afforded an easy passage 
[or difierent races, languages, customs, and manners. West- 
ern Asin has, from, the earliest ages, been the great thorough- 
fcre for races migrating irom the east, as was the north-west 
of Greece for the Illyric races. The ji^can Archipelago, 
which was in turn subject to Phojnician, Persian, and Greek 
dominion, was the intermediate link between Greece and the 
bxEast. 

When Phrj-gia was incorporated with Lydia, and both 
merged into the Persian Empire, the contact led to the gene- 
ral extension of the sphere of ideas amongst Asiatic and 
European Greeks. The Persian rule was extended by tie 
warlike expeditions of Cambyses and Darius Hyetaspes 
&om CjTene and the Nile to the iruitfiil lands of die 

(Ttin- die UTbeaohner ffiepaniens, 1821, s. 123 and 131-136. The 
Iberiaa alphabet has been sucoesafultj investigated in our own times by 
JL de Sanli^j ; the Ph:ygian, by the ingenious discoverer of ftrcon-liBaded 
•rriting, Gratefend;and the Lyciao, by Sir Cbadca Fel1owe«. (Campsi^ 
Eoffi, HfUeMka, bd. L ». ivi) 

• Herod., IT. 12 (SchweigliauBer ad Herod., t v. p. 20J). CompaK, 
Bankbold^ AtU ctntnUe, t. L pp. li and GT7. 



"Euphrates and the ludus. A Greek, Scylas of Karyanda.iras 
employed to explore the course of the Indus, from the then- 
existiiig temtovy of Caschmeer (Kaapapyrus)* to itfi month. 
An active intercourse was carried on between Greece and 

TSgypt (-with Naaeratis and the Pelusian ana of the Nifel, 
before the Persian conqnest, and even under Psammitiehos ami 
Amaais-t These extensiTc relations of intercourHe with oflier 
nations drew many Grreeks from their native land, not onlyfiw 
the purpose of establishing those distant colonies which ire 
diall consider in ft subsequent part of the present work, but 
also as hired soldiers who formed the nucleus of foreiEn 
armies in Carthage,J Egypt, Babylon, Persia, and in tae 
Baetriui district of the Oxua. 

A deeper insight into the individuality and national cfaazaD- 
ter of the different Greek races hna shown tiiat. if a grare aH 

(reserved exclusivenefis prevailed amongst the Dorians, and in 

"part also amongst the ^olians, wc must, on. tlic other band, 
ascribe to the gayer Ionic race a mobility of mind, whidi, 
■under the stimulus of an eager spirit 6i enquiry, and an otbt- 
iraktful activity, was alike manifested in a &culty fyr mental 
contemplation and sensuous perception. Directed by "fte 
objective bent of their mode of thoaght, and adomed'by* 
luxuriance of feney in poetry and in art, the lonimis seattenfl 
the beneficent germs of progressive cultivation, wherever tiwy 
established their colonies in other countries. 

As the landscape of Greece was so strikingly cbsracteiiH^ 
■by the peculiar charm of an intimate blending of land «iH 
Bea, the configuration of the coast line to ivhich this -da- 
Meter was owing, cmdd not fail early to a'waken in the 
mindB of the Greeks a taste for navigation, and to escite tiMn 
to an active commercial intercourse and contact -with foreign 
nations.§ The maritime dominion of the Cretans and Rhodiwu 
■was Ibllowed by the expeditions of the Samians, Phoctsme, 
Taphians, and Thesprotions, which were, it must be ownefl, 

* Begirding the most probable etjmologj of Kagpapynu of SaOr 
■tma [Fraffm. ed. Klausen, No. 179, t. 94), uid the KaapaiymtS 
Heradotna (Lii. 102, and iv. 44], tee my Aaie caOrtde, t. i. pp. 101-lBt 

■t Begaidisg FsaBjinitichas and AaJunea, BCc p. ISO. 

t Droyscn, Geecliiehle der Bildung da haiUitistiiiclien Slaattn^ 
leiiu, 1843, a. S3. 

S Seep. 37a. 
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originally directed to plunder and to toe capture of slaves. 
iHeeiod's diEinclination to a EeaGtring life w probably to be 
awgarded merely as the expression of an individual opinion, or 
•8 the result of a timid ignorance of nautical affiurs, which 
auy have prevailed on the mainland of Gt'ecce at the eurlj 
•daim of civilisation. On the other hand, the most ancient 
and myths abound in reftrenco to djstant'expeditions 

land and sea, ae if the youthful imagination of mankind 
tfritgtitfd in the conlrast between its own ideal ci'eations and 

Uiited reality; in illustration of thisi sentiment we may 

ention the expeditions of Dionysus and Hercules (Melkarth 
ritctiie temple at Gadeira), the waaiderings of lo ;* of the often- 
nGSBSeitated Aristeas; and of the Hyperborean Magician, 
JliimiiB, in whose "guiding arrow"t some commentators have 
IW^pOBcd that they recognised the compass. In these nHT< 
flUives we trace the reiiiprocal reflcctiui of passing events, and 
ancient coBmieal views, and the progressivemodifioation which 
Ube latter eflected in these mythical representations of his- 
nun'- In the wanderings of the heroes returning from Troy, 
^butonicus makes Menelaus cironmnavjgate Africa more than 
ifive hundred years beibie Neco sailed from Qadeirato India4 

At the period, which we are here considering, of the his- 
itoj of Greece, before the Macedonian expeditions into Asia, 
llbne occurred three events which exercised a special influence 
in extending the views of the Greeks regarding the universe. 
AMe events were the attempts to penetrat« beyond the basin 
■•f fte Mediterranean towards the east ; the attempts towards 
*fce west ; and the establishment of numerous colonies from the 
¥iUai8 of Hercules to the uorth-eastem extremity of the Eusine, 
Vhich, by the more varied form of their political constitution, 

■• Vfflker, Mj/thUche Otographie der Orie^ten uBti BOmer, th. i. 
KB, 8. 1-10; KlsuseD, Ueber iKe WcMnitTvmBtnd'* lound detHtra- 
b^inNiebahr uid 'Amaim BheiaiwAe MastenJ^- Pkilolosfie, Get- 
kWtowwfpwcft. Philoaophif. Jshrg. Hi. I8S9, a. 298-823. 
■tin the Jnjth of Abaris (Herod., iy. 88), tha magidim does nftt 
4iK«l through the air nn an arrow, bat ho oairies Che sitow, " which 
KjAtfOats gave him (JiunbL, de Vita Pi/thag., xiix. Ji. ISi, Eiesa- 
Hg], in 'Order that it m»j be osefnl ta h'l" iii all difficulties on Mb long 
iNtnej ;" Creuzcr, Syinbelii, tb. ii. 1S41, e. eOO-eei. On the repeat- 
(illjdiBappeariiig and re-«ti)iearing Arimaspian bard, Aristefts of Frocoa- 

—■ Herod., iv. 13-15. 

«, lib. i p. S8,. Cunb. 
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and by their furtherance of mental cnltiyation, were more in- 
fluential than those of the Phoenicians and Carthaginians in 
the ^gean Sea, Sicily, Theria, and on the north and west 
coasts of Africa. 

The advance towards the East, about twelve centuries before 
our era, or one hundred and fifty years after Barneses Miamoun 
(Sesostris), is known in history as the expedition of the Argc 
nauts to Colchis. The true version of this event, whidi is 
clothed in a mythical garb, and concealed under a blending of 
ideal images, is simply the fulfilment of a national desire to open 
the inhospitable Euxine. The mjrth of Prometheus, and the 
imbindiug of the fire-kindling Titan on the Caucasus by Hor- 
cules, during his expedition to the I^t; the ascent of lo 
from the valley of the Hybrites* to the heights of the Cauca- 
sus ; the myth of Phryxus and Helle ; all indicate the same 
direction of the course on which the early Phcenician naviga- 
tors had adventured. 

Before the migrations of the Dorians and Eolians the 
BcDOtian Orchomenus, near the eastern extremity of the Lake 
of Copais, was already a rich commercial city of the Mynians. 
The Argonautic expedition began at lolcus, the principal seat 
of the Thcssalian Mynians, on the Pagasaean Chilf. The 
locality of the myth, considered with respect to the aim of the 
undertaking, after having been variously modified f at different 

* Probably the valley of the Don, or of the Kuban; see my Am 
centrale, I. ii. p. 164. Pherecydes expressly says {Fragm. 37, ex SM 
Apollon.y ii. 1214), that the Caucasus burned, and, tiiat, therefore, Typhoa 
fled to Italy ; a notice from which Klausen, in the work already mai* 
tioned, 8. 298, explains the ideal relation of the "fire-kindler'* {xv^kolv^, 
Prometheus, to the burning mountain. Although the geognostical con- 
stitution of the Caucasus (which has been recently so ably investigated 
by Abich), and its connection with the volcanic chain of the Thian- 
schan, in the interior of Asia (which, I think, 1 have shown in my At^ 
centrale f t. ii. pp. 65-69), render it in no way improbable that remi- 
niscences of great volcanic eruptions may have been preserved in the 
most ancient traditions of men; yet we may rather assume that a 
bold and somewhat hazardous spirit of etymological coi\jectare may 
have led the Greeks to the hypothesis of the burning. On the Sanscrit 
etymologies of Graucasus (or shining mountain), see Bohlen's and Bar* 
nouf 's statements, in my Asie centrale, t. i. p. 109. 

+ Otfried Muller, Minyer, s. 247, 254, and 274. Homer waa no* 
acquainted with the Phasis, or with Colchis, or with the FUlare of Her- 
cules; but the Phasis is named by Hesiod. The mythical traditions 
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Qini!«, was finally associated witli the mouth of the Phaaia 
."" a), and witli Coichis, a seat of ancient civilisation, instead 
tfwith the uncertain and remote laud of Aeii. The eipedl' 
~~uofthe Milesians and thi^ir numerous colonial cities on 
tt Euxiae, enabled them to obtain a more exact knowledge 
I the eastern and northern limits of that sea; and thus 
more definite outUne to the geographical portion of the 
A number of important new views was thus slmul- 
■_■ opened. The Cosjiiau had long been known 
1^ on its western coast; and even llccatajus regarded this 
1 the western boundary of the encircling Eastern 
The father of history was the firet who taught that 
e Caspian Sea was a basin closed on all sides, a fact which, 
' ST him, was again contested, for six centuries, until the 
e of Ptolemy. 

At the north-eastern estromitj of. the Black Sea a wide 
1 was also opened to ethnology. Astonishment was 
t at the multiplicity of languages amongst the different 
MB,f and the necessity for skilful interpreters (the first 

a»min^ the retnm of tlie Argonauts throagh the Phaui into the 
item Ocean, and utross the " iloublo " Triton Lato, fonneil either by 
B Mi^jecturod bifunsitian of the Ister, or by volcuaic eorthqimkea 
' 't emtrfUe, t. i. p, 170; t. iii, pp. 13B-137i Otfr. MuUar, Minycr, 
_ 7), ara especially important in arriving at a. knowledge of the earli- 
iTiem regarding the farm of the continents. The geographical plum- 
*n of PeUandros, Timagetus, snd Apollonius of Khodog, wcro continued 
U late in the middle ages, and ehowod themaelvcE sometimes as bewil- 
ing tnd deterring obstaeles, and Eometimes as stimulating incitemcats 
Htul dUaavcrica. This reaction of antiquity on later times, when men 
' nd themsolvcs to be led more by upinions than by actual observa- 
\ has not bcea hitherto sufficiently conEiderod in the history of 
mphy. My object here is not merely to present bibliographical 
MB from the liUraturG of different nations, for tha olucid^tion of 
.flwta advanced in the l^it, but also to introduce into these notes, 
Idl pennil of greater freedom, such abundant materiala for reSectloa 
I hkve boen ablo to derive from my own experience aud from long 
linued literary studioa. 

• ffeoUldi. /VoiTm,, ed. KlauMn, pp, 39,92, 98, and 119. Scealsomy 
Mtigatlons on the history of the geography of the Caspian Sea, from 
jRxlotDS dovn to the Arabian El-Estoehri, Edriiii, and Ibn-el-Vardi, 
the Sea of Aral, and on the bifurcation of the Oxua and the Aroxea. 
y Ane eentrcde, t. ii. pp, 162-2B7. 
)■ Cmner, de StudiU qum veturet ad aUarvm gtj^um eontaUrml 
I, 1844, pp. S and 17. The ancieat Colchiana appear to hiTs 
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aids and rough iiutrumenta in a comparatit 

laapiages) tna keenly felt. The interconrse established by 
baiter and trade was carried from the llaaotic Gulf^ then sup-*- 
posed to be of very vast cs:tcnt, over the Steppe where 
central Kirghis horde now paBture their floc)^. through at 
chain of the Scythio-ScololJc tribes of the Argippeeflns and* 
Issedones,* whom I regard as of Indo-Germanic origia, ton 
the Ariioaspes on the northern decHvity of the Altai 
tains, who possessed lai^ treasures in gold.f Here, thia«-- 
fote, we have the ancient realm of the GrifBns, the seatofL 

beeo identical with the tribe of tlie laii (Jmm, geates Colchonm^J 
Plin., vi. i; the Aajoi of Bjittntine writers); see Vater (Profegior it' 
&»ui), Der Arganavtenmig iui» dtn Qutllai dargestdlt, ISiC, HefL il- 
B. it; Hea ii. B. 4G, 67, uid 103. In the Caucams, tbe names Ali^ 
(AUnetbi, for the laM of the Al&ni). Ossi, BJid Ass, may Btill be faeuL. 
Aceording to tbe investigttiniiB begun with a truly philosophic ud 
piiilologioil i<pirit b; Qeocge Rosen in tbe TaUeja of the Caucasai, tll»' 
laogtutgc EpokcQ by the Laii poBsefffs rtmaina of the a.iideDt Colchiaa> 
idiom. Tbe Iberiao and GmHSic fimily of langnages incladea tba^ 
Lasisn, Georgian, Suanian, and Mingreiian, all belonging to the gjtt 
of the iDdo-GermaDic laDguagca, The tangaagc of tbe Osaeti beus 
greater affinity to the Oothic than to the LilhoaniaiL 

* On the relBtiooahlp of the Soj-thlaas (SeoloCes or Sieao), Alnai, Oofti, 
Minnn llftm, and the Vusti of tha Chinese hlstoriuig, see Klapraiht 1% 
tbe commentary to the Voyage du Comtt PotorM, t. i. p. 129^ m " 
as my Aik rentroU, t. L p. 400; t. ii..p. 2fl2. Procopiua hi pi i m lf 
very deSnilcl^r (De BeUi) gothieo, ir. 5, ed. Bonn, 18S3, vol. ii. ^ ilO} 
tliat Ibe Qotha ware formerly cdled'ScytliiaDB. Jacob Qrimm, ia hbi 
reoently pobliahod work, Ufber Jrmuaida, 18«, a 21, has showi 
Identity of tbe Oelai and the Gotfaa The opinioa of Niebuhr (wa 
his UnteriKckiainen tiier die Osten imd Srermatai, in bia Kltine IM~ 
ritdie und philologUchi Sthriften, Itessmmlang, 1S28, s. 362, SH, u 
395), that tbe Scythians of Herodotcs belong to the family of tbe Ua 
golianiribei, appcan the leBi probable, since these tril)e>9, partly under Iksi 
yoke of the Cluneac, and partly under that of tbe Hakae or Ki^li< 
<Sf();(it of Menander), still livady fcr in. tbe east of Asia, round l«k 
Baikal, in the beginning of tbe thirteenth ceatury. HeivdolaH dillJi 
guiabcsalsotbobald-headed ArgippDsans(iv. 23), from the &ejiJuDiu;ai 
if tbo fimt named are characlLtcd aa " flalrnoBed," they hare, at the bbbi 
time, a " long cbiu," which, noeording to my experience. Is, by no meia 
a phyiiognomical characteristic of the Calmucks, or of other MiHigaliB 
ranea, but ratJier of the hlonde (OcrmaniainK!) Ueun and Tii^im: 
to whom the ChineBS iiiatoriana ascribe '^ loog horse ^ees." 

+ On the dwelling-place of tbe Arimaapes, and on the gold ti . 

DOrth-weatcrn A^a in the tone of Herodotus, see my Atii eeaSraU, t L 
pp. S8l*-407. 
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the meteorologicnl myth of the Hyperboreans,* wliich has 
wandered with Hercules far to the ■west. 

We may conjecture that the portion of Northern Asia above 
alluded to, which has again, in our days, become celebrated 
by the Siberian gold washings, as well as the larg« quantity of 
gsld accumulated, in the time of Herodotus, by the gothio 
tiibe of the Maseagette, must have become an important 
Bouice of wealth aad luiury to the Greeks, by means of the 
intercourse opened with the Eusiae. I place the locality of 
ttiia source of wealth between the 53rd and 55th degrees of 
latitude. The region of the gold-sand, of which the travellers 
were informed by the Daradas (Darder or Derder), mentioned 
in the Mahabharata, and ia the fragments coHcctcd by Megas- 
iencs, and which, owing to the aec;idental double meaning of 
lames of some animalB,| has been associated witk the oftcn- 

" The stor]' of t!io IlfperboreiuiB is s, mctGorological mjrth. The wind 
t mDaniainB (B'OroiG) is bellcred to iaanc frum tlio Shipi^an moun- 
I, whila beyond these inoimlainB tbere prevail a calm air, and a 
il dimatc, ss on the Alpine fiummite, beyood tbe region of cloode. 
lia we trace the Hfimi of a, physical Baionce, vhioh eiplaioB the dis- 
ition of heat and the difTerence of climates b; local cooEeB, by the 
iUon of predominating winds, the vicinity of the enu. and the aolioa 
LUKnc or humid principle. The eosseqncnco of theee Bystenrntic 
tvuthe OBBumptiaa of a certain independence aapposed to exist 
liiB climate aod the latitudo of tbe place ; thuB the myth of the 
connected by ilK ori^ witli tlia Dorian warship of 



Uo, which was primitively Boreal, may iiave proceeded from tho 
iLtowsnla tbe west thus following Hei'cules in his progress towards the 
SCioftheUter, lo the iahmd of ET]-thia, and to the gardens of the 
MUh. The Ithipea, or Ithipefm mountains, have also a mcteoro- 
idneaniiig, as the word indicateB. They arc the iDonnlaina of im- 
\tm, ot of tike glsoial souffle (niir^), the place from which the Boreal 
)Mli are onloo^ned." Ante cejttraJe, t.- i. pp, SQ2, i03. 
It Hindostanee Ihera are two words which might easily he con- 
Mi >B Wilford has already remarked, one of whish is IsdMidA, 
ad of largie black act (whence the dimlnntive Ischiunti, Uckinli, 
BoaU cDiDmoD ant); the other lidiHA, a spatted penther, the 
tlaaUing leopard {the Felis juliaba, Scbreb.) This word {IscIUtHi 
b* Suiwrlt tMhitra, variegated or spotted, as is Bhown by the 
f/lee name for tho animal {teehildbdgit and tackilib/lt/k, tram bdgh, 
tttit tcyai/hra, tiger). (Buschmann.) In the Malmhliaroia fll. 
D, tliere is n pasBsge recently discovered ia which the anlrgold 
bdUdW. " WtlBoinvenit (Joiim. of Ike Aaiai, Sac, v'li. 1B13, p. 
, mantionem fieri f^tiam in lodicis litteris bestiarum -aurom eflbilL< 
un, qnoB, quom tensm eOodiast, codem nontine (pipiJiaa)^ Bb^ue' 
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repeated faHe of the gigantio ants, is gitunted witliin a more 
southern latitude of 35" or 3 7". This region must, according to 
one of two combiantiona, be situated either in the Thibetian 
highlands, east of the Bolor chain, between the Himalaya and 
Kouen-Lun, west of Iskardn ; or north of the latter mouatain- 
chain towards the desert of Gobi, which has likewise been 
described as an auriferous district by the accurate Chineae 
observer and traveller Hiuen-thsang, who lived at the b^io- 
ning of the seventh century of our era. How much man 
accessible must the ^Id of tlie Armiaspes and Massagffitie 
haTe been to the traders in the Milesian colonies on tha 
northern shores of the Euxine! I have alluded to ^teee 
sources of wealth for the purpose of not omitting to nientioii 
a &ct which may be regarded as an important and still active 
result of the opening of the Euxinc, aud of the first advanee 
of the Greeks towards the East. 

The great event of the Doric migrations, and of the return 
of the Heraclida) into PeloiKinnesua, which was jiroductivB 
of such important changes, falls about one hundred and fiftf 
years after the demi-mythical expedition of the Argooauti, 
which is synonymous with the opening of the Euxine to 
Greek navigation and commercial intercourse. This nav^s- 
tioD simultaneously gave occasion to the founding of neir 
states and new governments, and to the eBtablishment of ■ 
colonial system designating an important period in the life of 
the Hellenic races, and it has further been most influential in 
extending the sphere of eosmical liewa, based upon intellec- 
tual culture. Europe and Asia thus owed their more intimata' 
connection to tlie eBtablishment of the colonies, which ibnnei 
a continuous chain from Sinope (Dioscurias) and the Tamic 
PanticapiEum to Saguntum and Cyrene, the latter of ttidA 
was founded by the inhabitants of the rainless island of Thenu 

No nation of antiquity possessed more numerous and, on tbt 
whole, more powei-fid colonial cities than the Greeks, ft 
must, however, be remembered, that a period of four hundred 
or five hundred years intervened between the establishment 
of the most ancient jEolian colonies, amongst which Mytilene 

fonnicas Indi nuneupont." Compare ScKwojibecfe, in Mtgasth. Indidt, 
1S16, p. 73. It struck me to see that, in the basaltic districts of tliB 
Hextf an highlands, the ants bring together heaps of ahining graina tl 
hjaltte, which I was able to collect out of (heir hilliM^ 
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and Smjnm were pre-eminendy distinguished, to the founda- 
tioa of HyraeuBe, Croton, and Cyrene. The Indiana and Ma- 
IsLyans made only weak attempts to found colonies on the 
eastern coast of Africa, in Zokotora (DioEcoridea), and in the 
South Asiatic Archipelago. Amongst the Phcenictans a highly 
dereloped colonial system had been extended over a larger space 
than that occupied by the Greeks, stretching, although with 
wide intervals between the stations, from the Persian Gulf to 
Qeme on the western coast of Africa. No mother country 
erer established a colony which was as powerfal from con- 
quests, and as ikmed for its comincrciat undertakings, as Car- 
uiage. Bnt. notwithstanding this greatness, Carthage stood 
tax below that degree of mental and artistical cultivation 
which baa enabled the Greek colonial cities to transmit to us bo 
nutny nohle and lasting forms of art- 
It must not be forgotten that many populous Greek cities 
flonrished simultaneously in Asia Minor, the ^ge&n Sea, Lower 
Italy, and Sicily; and that, like Carthage, the colonial cities 
rf Miletus and Massilia again founded other colonies; that 
Syracuse, when at the zenith of her power, fought against 
Atbeus, and the army of Hannibal and Hamilkar; and that 
Miletus was, for a long time, the first commercial city in the 
world after Tyre and Carthage. Whilst a life so rich in en- 
terprise was being developed externally by the actiiity of a 
people whose internal condition was frequently exposed to 

I violent agitations, new germs of national intellectual develop- 
ment were continually called forth with the increase of pros- 
perity and the transmission to other nations of native cultiva- 
tiam> One n/munaa language and religion bound together the 
most distant members of the whole hody, and it was by this 
SDion that the small parent country was brought within tlie 
wider circle embraced by the life of other nations. Foreign 
dements were incorporated in the Hellenic world, without, on 
tiitt account, depriving it of any portion of its great and 
diaracteristic independence. ITie influence of contact with flie 
East, and with Egypt before it had been connected with Persia, 
ud above one hundred years l)efore the irruption of Cam- 
Wms. was, no doubt, irom its ^cry natm'e, more permanent 
van the influence of the culonics of Cecrops from Sais, of 
CkdmuB fivm Phcenieia, and of Bnnaus and Chemmis, whoee 
[. 2r, 
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exutence has so often bben ccmtested, and ia, at any 
wrapped in the deepest obscurity. 

The clmracteristics by ^vhich the Gi«ek colonies 
BO widely from all others, especially &om tlic less flexiU 
FkccDiciiuis, and which afibctedtbe whole ort^anigation of l~ 
Byatem, arose froni the individuality and the ptimitiTe 
ferences existing in tJie tribes which oooBtituted the w 
mother country, and thufi gave occasion to a mLiture of i 
necting and separatiDg forces in the colonies as well as in Or 
itself. These contrasts occasioned diversities in the direotit 
of ideas and feelings, and in the form of poetry and har 
(uis art, and created a rich fiilness of life, in which aU the apft 
rently hostile elements were disirolTed, according to a higlu 
law of universal order, into a gentle harmonious unieon. 

Notwithstanding that Miletus, EphesuB, and Colo[Aoi 
Ionic; Cos, Rhodes, and llalicaroaaeus Boric; and Crota 
and Sybaris Achaic; the power and the inspired poetry d 
the Homeric song everywhere made their puirer appreciBbli 
in the midstof this diversity of cultivation, and even ill Lows 
Italy, in the many contiguous colonial cities founded by di~ 
rent races. Amid the most firmly rooted contrasts in m 
aers and political institutioue, and notwithstanding the fl 
tuations to which the latter were subject, Greece retained 
nationality unbroken, and the wide domain of ideal and artu 
creations achieved by the separate tribes was regarded as 
commoa property of the whole nation. 

It stitl remains for me to mentiou, in the present sedi 
the third point which wo have already indicated, as havi 
ooojointly with the opening of the Euxine, and the eetablialh 
ment of colonies on the basin of the Mediterranean, exerciacd 
BO marked an infiuence on the history of the contranplatiea 
the univOTse. The foundation of Tai'tessua and Gadea, wfae 
a temple was dedicated to the wandering divinity Melkmt ^ 
son of Baal), and of the colonial city of Utica, which was ouC 
than Carthage, remiad us that the Phoenicians had alrea^ 
navigated the open sea for many centuries before the GreAt 
paased beyond the straits termed by Pindar the " OadeiriH 
Gate."* In the same maimer as the Milesians in lie " ' 



• Stwto, 111), ili. p. 172 (Bakh, Find. Fragm. v. 155). The sipefli- 
tim ot ColreuB of aamos fells, according to Otfr. Muller (Prolf^omem 
eu einer viiasensiJiafaichen MytitologU), in Oljmp. 31, and according M 



by the wny of the Euxine,* established relations of inter- 
natioiifil rantact which kid the fouadntion of an inland 
trade between the north of Europe and Asia, and aubaequeutly 
with the OiUH and Indus ; so the Samiansf and Phocceansj 
were the first among the Greeks who endeavoured to pene- 
trate from the basin of the Mediterranean towards the west. 

Coteus of Samos sailed for Egypt, where, at that time, an 
intercourse had begun, under Psammitichus, with the Greeks, 
which probnhly was only the rouowal of a former connec- 
tion. He was driven by easterly storms to the islaad of 
Plaice, and from thence Herodotus significantly adds " not 
without divine direction," through the straits into the ocean. 
The accidental and unexpected commercial gain in Iberian 
Tsrt^ssus conduced less than the discovery of an entrance 
into an unknown world, (whose existence was scarcely conjec- 
tured, as a mythical creation of fancy,) towards giving to this 
OTcnt importance and celebrity wherever the Greek language 
was understood on the shores of the Mediterranean. Beyond 
the Pillars of Hercules (earher known as the Pillars of 
BriarcuH. of iEgson, and of Cronos), at the western mai^in 
of the earth, on the road to Elysium and the Hesperidea, 
the primDeval waters of the circling Oceanus§ were (irst seen, 
in whi ch the source of all rivers was then sought. 

LetroDuo'a inrestigation (Eeeai series idles coemographigTiea guile rat- 
liukentttunmn<rAtlas,-p. 9}, in Olpnp. 36,1, or in the year 640. The 
epoch dEpenda, however, on the fQimdatJon of Cjtmio, whieh is placed by 
Otb. MiUler betveen Olymp. 35 and 37 (Minger, s, SH, Proleffomena, 
tflS): for in the limo of Colicua (Herod,, ir. 162), the T&yrHim Tbeia to 
l^ioa vas not as yet known. Zumpt pla^ea the foondsliou of Carthage 
In BTS, md that of Gades in 110O b,c. 

• Acuording to the manner of the aacienie (Strabo, lib. ii. p, 128), 
I feekon the whoio Euiine, together with the Mceotis (as required by 
pltfiiii.'aL and geological vieire), to bo included in the common basin of 
the great " Inner Sea." 

+ Herod., iv. 162. 

% Herod., i. 163, where even the diacovciy of Tariessna ia ascribed to 
like Pbocwans; hut the commercial enterprise of the Phociciina was 
••renty years after the time ol' ColteuH of Samoa, according to llkert 
(Otoirr- der Orierhen imd BSmrrr, th. 1. i. s. 10). 

S According to a fragment of Phavorinas, inLiavig, (and therefore 
Atqi' alBo) are not Qreek words, bnt merely tiorrowed from the burba- 
tiana (Spohn de JVicphor, Blumm. dv,ohus opuscidis, 1818, p. 23). My 
brother was of opiniou Uiat they were connected with tJie Sonaciit roots 

2i, a 
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At Phasis, the navigators of the Euxine again found them- 
selves on a coast beyond which a Sun Lake was supposed to 
be situated, and south of Gadeira and Tartessus their eyes, for 
the first time, ranged over a boundless waste of waters. It 
was this circumstance which, for fifteen hundred years, gave to 
the gate of the inner sea a peculiar character of importance. 
Ever striving to pass onwards, Phoenicians, Grreeks, Arabs^ 
Catalans, Majorcaus, Frenchmen from Dieppe and La So* 
chelle, Genoese, Venetians, Portuguese, and Spaniards in turn 
attempted to advance across the Atlantic Ocean, long held 
to be a miry, shallow, dark, and misty sea. Mare tenehrosum; 
until proceeding from station to station, as it were, these 
southern nations, after gaining the Canaries and the Azores, 
finally came to the New Continent, which, however, had 
already been reached by the Northmen at an earlier period and 
from a different direction. 

Whilst Alexander was opening the far east, the great Sta- 
girite* was led, by a consideration of the form of the earth, to 
conceive the idea of the proximity of India to the Pillars of 
Hercules; whilst Strabo had even conjectured that there 
might be " many other kahitahle tracts of land\ in the northern 
hemisphere, perhaps in the parallel which passes through 
those Pillars, the island of Rhodes and Thinse, between tibe 
coasts of Western Europe and Eastern Asia." The hypothe- 
sis of the locality of such lands, in the prolongation of the 
major axis of the Mediterranean, was connected with a grand 
geographical view of Eratosthenes, current in antiquity, 
and in accordance with which the whole of the Old Con- 
tinent, in its widest extension from west to east, and nearly in 
the 36° of latitude, was supposed to present an almost con- 
tinuous line of elevation. J 

ogha and ogh (see my Examen critique de Vhist, de la Oioffr, t. i pp. 
33 and 182). 

* Aristot., de Coda, ii. 14 (p. 298, b. Bekk.); Meteor^ iL 6 (p. 362, 
Bekk.) Compare my Examen critique, t. i. pp. 125-130. Seneca ven- 
tures to say (Nat, Qucest. in praefat. 11), " Contemnet curiosus spectatw 
domicilii (terrae) angustias. Quantum enim est quod ab ultimis iittori- 
bus Hispaniae usque ad Indos jacet? Paucissimorum dierum spatiuB; 
si navem suus ventus implevit." (Examen critique, t. i. p. 168.) 

t Strabo, lib. 1. pp. 65 and 118, Casaub. (Examen critique, t i. P- 
162.) 

i In the Diaphragma of Dicaearchus^ by which the earth is divi^e^' 
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The expedition of CoIieus of Samoa does not, however, 
B'tllonG indicate an epoch, in which the Hellenic races, and the 
[nations to whom their cultivation was transmitted, developed 
V views that led to the estenaion of maritime expeditions, 
but it also immediately enlarged the sphere of idcaa. The 
sat natural phenomenon which, by the periodic elevation of 
e level of sea, oxliibita the connection existing between the 
1, and the sun, and moon, now first permanently arrested 
e attention of men. In the African Syrtic Sea this pheno- 
a had appeared to the Greelis to be accidental, and had 
t tmfrequently been attended by danger. Posidonius, who 
L "tad observed the ebb and flow of the sea at Ihpa and Gadeira, 
,, compared his observations with the iacts of which he was 
I ftrfbimed by the esperienced PhtEnioians concerning the influ- 
ence supposed to be exercised by the moon.* 
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ANCIENT CITIIISED AND ISTDrsTEtAL NATIONS. 

The campaigns of the Macedonians under Alexander the 
Great; the downfall of the Persian dominion; the rising in- 
tercourse with Western India; and the action of the Gineco- 
Bootrian empire, which continued to prevail for one hundred 
■nd sixteen years.maybe regarded as amongst the most import 
ant social epochs in the process of the development of the his- 

tlu elevation psfsea throngli the Taums, tbc chttins of Demavend and 
Hindoo-CQOsh, the Northern ThibeHOQ Kuea-Iun and the mountaios of 
tie Cliinase prorintes SBe.tachuaa nad Kuang-Bi, which are perpctnaJly 
■ coiered with sdov. See m; orographical rcBeurdiea on these lines of 
aimy Asie Kntale, t. i. pp. 104-114, 113-164; t ii. pp. IIS 



, tleraOonii 
id 438. 



* Btrabo, lib. ili. p. 173 (Exa 
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tory of mankind as far as it indicates a closer connection* of 
Southern Europe, with the south-west of Asia, the Nile, and 
Lybia. Independently of the almost immeasurable extension 
opened to the sphere of development by the advance of tha 
Macedonians, their campaigns acquired a character of profound 
moral greatness by the incessant efforts of the conqueror ta 
amalgamate all races, and to establish, under the noble influence: 
of Hellenism, a amity throughout the world.* The foundadoo, 
of many new cities at points, the selection of which indicates 
l^her aims, the arrangement and classification of an inde^id. 
ently responsible form of government for these cities, and the. 
tender forbearance evinced by Alexander for national customst 
and national forms of worship, all testify that the plan of one 
great and organic whole had been laid. Tliat which was perha||9r 
originally foreign to a scheme of this kind develc^p^' itself 
subsequently from the nature of the relations, as is always the 
case under the influence of comprehensive events. If we re- 
member that only fifty-two Olympiads intervened, from the 
battle of the Granicus to the destructive irruption into Bactrio; 
of the Saco) and Tochi, we shall be astonished at the perma- 
nence and the magical influence exercised by the introduction 
from the west of Hellenic cultivation. This cultivation, 
blended with the knowledge of the Arabians, the modem Per- 
sians and Indians, extended its influence in so great a degree 
even to the time of the middle ages, that it is often difficidt to 
determine the elements which are due to Greek literature, 
and those which have originated, independently of all admix- 
ture, from the inventive spirit of the Asiatic races. 

The principle of unity, or rather the feeling of the bene^ 
flcent political influence incorporated in this principle, was 
deeply implanted in the breast of the great conqueror, aa 
is testified by all the arrangements of his polity; and it» 
application to Greece itself was a subject that had alreadj^ 
early been inculcated upon him by his great teacher. In the 
Politica of Aristotle we read as follows :f "The Asiatic 

* Droysen, Oesch, Alexanders des OrosseriiB. 544; the same in his 
Oesch. der Bildung des hellenistiachen StouUenay sterna, & 23^-34^ 588-^592^ 
748-755. 

+ Aristot., Polit., vii. 7. p. 1327, BSekfcer; (compare also iii. Ift, 
and the remarkable passage of EratOBthenes in Sttabo, lib. 1. pp.' 66 aiul 
97, Casaub.) 
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nations are not deficient in activity of mind and artistic inge- 
nuity, yet they live in subjection and servitude without evinc- 
ing the courage necesBsry lor r<Mistance, whibt the Greeks, 
valiant and cnei^ftie, living in freedom and therefore well 
governed, migAt, if they were united into mie state, exercise 
dominion over all barbarians." Thus wrote the St^irite 
during his second stay at Athens,* before Alexander had 
passed the Oranicua. lltese doginas of the philosopher, how- 
ever contrary to nature he may have professed to consider an 
unlimited dominion, (the jrafi^airiXtia,) no doubt, made a more 
vivid impression on the conqueror than the fantastic narra-- 
liona of Ctesias respecting India, to which August Wilhehn 
von Schlegel. and prior to him Ste. Croix, ascribed so import- 
a iuiluence.| 



In the preceding pages, we 
ddineation of the sea as a m 
Dontoct and union, and of the 
gpect by the extended navigatit 
' SB, TjTrheniaus. and " 
IT the (JreekB, whose 



ve attempted to give a brief 
Ls of iurthering international 
flocncc exercised in this re- 
of tho Phcenicians, Carthagi- 
is. We have further shown 
power was strengthened by 
8 colonies, endeavoured to penetrate beyond the basin 
tf the Mediterranean towards the cast and the west by the 
lautic expedition frxtm loieus. and by the voyage of 
na of Samos; and liistly. how the fleet of Solomon and 
Hiram visited distant gold lands in their voyages to Ophir 
ihraM^ the Red 8ca. The present section will lead us to the' 
interior of a great continent, through different rontes opened to 
inland trade and river navigation. In the short period of 
tweh-e years are compressed the campaigns in Western Asia 
Dnd Syria, with the tattles of the Graniens, and the passes of 
Iwos: the taking of lyre, and the easy conquest of Egypt; 
the Persico-Babylonian campaign, when the dominion of the 
Ach^menidiG was annihilated at Arbela, in the plain of 
Gttugamela ; the expedition to Bactria and Sogdiana, between 
I ^ Hindoo Coosh and the Jaxartes (Syr) ; and lastly, the bold 
I Hhance into the country of the five rivers, the Pentai>otamia 
I ofWeetem India. Alexander founded Greek colonies almost 
I enrywhere, and diffused Greek manners and customs over the 
* 8t^ Anitotdia, th. ii. ». 114. 

1 8te. Croii, Sxamea critigwc ilea ITiatoTiena d'A levaiidre, p. 731. 
■^'"Irf, I«d. Bibliothtk, bd. L a. IBO.) 
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TUSt tracts of land tliat extend from the Temple of AmnMm in 
the Lybian Oasis, and from Alexandria on the Weatem Delti 
of the Nile to Alexandria on. the Jaxartes, the present Eho- 
djend in Fergana. 

The extension of the sphere of new ideas — and this is ■flie 
point of view from which the Macedonian expeditions, and the 
prolonged duration of the Bactrian empire, must be considerecU- 
waa owing to the magnitude of the space made known ; and to the 
variety of climates manifested from Cjropolis on the Jaxartea 
(in the latitude of Tiflis and Rome), to the eastern delta of 
the Indus at Tira, under the tropic of Cancer. To these we 
may fiirther add the wonderful diversity ia the configutatioii 
of the country, which altema.ted in luxurious and fruitfid dis- 
tricts, iu arid plains and snow.crowned mountain ranges; the 
novelty and gigantic size of animal and vegetable forms; the 

Xt and geographical distribution of races of men of various 
r ; the actual contact with Oriental nations in some respects 
80 highly gifted and enjoying a civilisation of almost primittre 
antiquity, and an acquaintance with their religious myths, 
systems of philosophy, astronomical knowledge and astro- 
logical phantasies. In no age, excepting only the epoch of 
the discovery and opening of tropical America, eighteen cen- 
turies and a half later, has there been revealed, at one time and 
to one race, a richer field of new views of nature, or a greats 
mass of materials for laying the foundation of a physical know* 
ledge of the earth, and of comparative ethnological science. 
The vividness of the impression thus produced is ■testified by 
the whole hterature of the west, and is also manifested by the 
doubts — such as accompany, in all cases, on appeal to the 
imagination in the description of natural scenery — which wsfl 
excited in Greek, and subaeq^uently in Roman writers, by tha 
narrations of Megasthenes, Nearchas, AriHtobulus, and other 
companions of Alexander's campaigns. These narrator^ 
influenced by the tone of feeling characteristic of their age, 
and closely connecting together &cts and individual opinions, 
have experienced the varying fiite of aU traveHers ; meeting at 
first with bitter animadversion, and subsequently with a 
milder judgment. The latter has been more frequent m our own 
day, since a more profound study of Sanscrit, a more general 
knowledge of geographical names, the discovery of Bactrian 
coins in Topes, and, above all, an actual acquaintance with the 
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coimlry and its oi^anic productions, hsrre placed more cotreet 
elements of information at the disposal of the critic tbon those 
pelded to the partial knowledge of the cai-iiiing Eratostheues, 
or of Strabo and Pliny.* 

If wc compare, according to differences in longitude, the 
Iragtli of the Mediterranean with tlie distance from west to 
east, 'which separates Asia Minor from the shores of the 
Hjrphasis (Beas), fium Ike Allan of return, we shall perceiTe 
tluit the geographical knowledge of the Greeks was doubled 
in. extent in the course of a few years. In order to define 
iniBe accurately that which we have termed the mass of 
B^erials, added to the sciences of natural philosophy and 
jl^tcal geography, by the different campaigns and by the 

Compare Sohwanbeck, " defde MegaalhfnU fi prelio," in bis edi- 
of tbel wriler, pp. 5B-77. llegafitheneB frequentlj risited Palibo- 
, the court of the King of Magadha. He wae deeply initiated in the 
J of Indian chronolog}', and relates " hoir, in pnat times, the All 
three tiraee eotue to freedom ; how three ages of the world had ran 
r couise, and how the fourth hitd begun in hia own time" {LaaB«n, 
\uche AltfTihaBintiinde, bd. i. a 510). Hesiod's doctrine of four ages 
" world, as connected with font great elomentaij destruotioiiH, 
U^ether embrace a period of 1G02S years, is also to be met with 
__^ the Meiicana. (Hnmboldt, Vwa des CordiJtirfs ft Jfoniimow 
ptvpla indigintsdelAmiHi[ue,i.i\.ff.\\9-l^S.) A remortable 
' of the exactness of MegaBtheuea, has been diecorered in modem 
I b; the Btnd; of the Eigveda and of the MaJiabharata. Consolt 
Hegaathenes relates concerning " tbe land of the long-living 
■d b^ga" in the most northern parts of Indis,^thc land of Uttata- 
^robabljr north of Esflmieer. towards BelurLagh), which, according 
Ustireek Tiewa, he associates with the nupposed " thousand years of 
lUle of the Hyperboreans." (Lassen, in the Utit^hrijljur die Kunde 
MorgenUaidet. bd. ii. s. 62.) A tradition mentioned by Ctesiaa 
) hu been too long esteemed below his merits), of a sacred place in 
inorthem desert, may be noticed in connection with this point. [Ind., 
Tiii. ed. Baehr, pp. 219 and 285). The martichoras mentioned by 
Mie (HUt.de AniviaL.,M. 3, § 10; t. i. p. 61, Schneider), the griffin 
' Mgle and half lion, the kartazouon noticed by £lian, and ■ one- 
ted wild aca, are certainly spoken of by Cteaias as real animals; they 
enot, however, the creaUooa of his inventive ^cy, for he mistook, as 
jTsn and Cuvier have remarked, the pictured forms of symbolical 
aals,seenon Persian monuments, for repreH^ntations of atrangc beasts 
1 living in the rcmola parts of India. There is, however, as Qulg- 
I hag well olnecved, mncb difficulty in identifying the jnartichorai 
Peiaepolitan symbola 
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1, mncb difficulty in identifying the martichoras I 

bola (Ctzinxi,rItdiaiona de I AntiqmtS ; -nole* 

ISO.) J 



aoloiiial institiitionti of Alexand^ I would first refer to 
the diverHtj in the ftina of the earth's crust which has, 
however, cmly been more epocially made known to us by the 
csperiments and researches of recent times. In the coontrie* 
through which he passed, low lands, deserts, and salt st«ppes. 
devoid of v^egetfttion (as on the north of the Asfenih cimo, 
yiiuch is a coutiniiation of the ITiian-Sehan, and the four large 
CBltiTuted alluvial districts of the Euphrates, the Indns, Osmi^ 
and Jaiartes), contrasted with snow-clad mountains, haroy, 
an ekvfttioa of nearly 20,000 feet. The Hindoo Coosh, W 
Indian Caucasus of the Mac^onians, which is a continuatiar 
of the North Thibetian Kouen Lun. west of the south trani- 
verse chain of Bolor, is divided in its prolon^tion towards' 
Herat into two great chains bounding Kafiristan,* the Bouthem 
of which is the loftier of the two. Alexander passed oyer the 
plateau of Bamian, which lies at an elevation of about 9SU' 
feet, and in which men supposed they had found the cave ef' 
Prometheusf, to the crest of the Eohibaba, and b^iiA 
Kftbura along the Choes, crossing the Indus somewhat to the 
north of the present Attok. A comparison between the low 
Tanric chain, with which the Greeks were familiar, and the 
eternal snow Burmounting the range of the Hindoo Coosh, and' 
which, according to Bumes, begiiu at an eleTation of 13,000 
foet, must have given occasion to a recognition, on a more 
colossal scale, of the superposition of different zones of cliniitB 
and vegetation. In active minds direct contact vrith the d»- 
mentory world produces the moat vivid imprtssion on theBenwh' 
And thus we find that Strabo has described, in the mostpec 
fectly truthful characters, the passage across the mountainoTB 
district of the Paropanisada;, where the army with difficulty 
cleared a passage tbrough the snow, and where arboresceirt 
v^etation had ceased. | 

' I hiTB fonudered these iDtiicate orogTSpluaal relatioiu in m; Atk 
eaUrait, t. ii. pp. 4SB-434. 
t laassn, in the ZeitachrifiJ^r die Kiiitde da Morserd,, bd. i. g. SSL 
^ The conntr; between Bamiaa and Ohori, See Carl ZiaimenatB^ 
wtedUent orographical irork UeberdcldsUatt von Afghatastati, ISttjr 
(oomparo Sttabo, lib. xv. p. 726; Diod. Sicnl., irii. 82; Menu, JUoMOK- 
him., 1639, pp. 23 and SI ; Ritter, Ucber Alexa-adera Fddzug am AJt. 
soften Kavhuna. Ja ihe AbhandC. der BeH. Akad., o! tUs jeax 1839,1- 
160; DrojBan, BUdung da heUatiet. Staatenayattjm, a. 6H). I WiilV 
PatopuiiBua, as it oflcnrain all Iha good codicea of Ptolemj, andnotPuo- 
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ore certain knowledge was now tranamitted to the west 
the Macedonian colonies respecting tlioae Indian pro* 
1 of nature and art. wliich had hitherto been only imper- 
f known firom commercial intercourae, or firom tlie 
-of Ctesias of CniduB, who lived seTeuteen years 
of Persia an physician to Ai'taserses Mnemon. Among 
thus made known we must reckon irrigated rice' 
tor whose cultivation Aristoliulus gives special direc- 
the cotton tree, and the fine tissues and the paper foF 
it* furnished the materials; spices and opium; wine 
^m rice and the juice of palms, whose Sanscrit name of 
IS been preserved in the works of Airian ;t sugar from 
lar-cane.J which is owtainly often confoonded in the 
and Roman writers with the iabaschir of the bamboo 
;; 'wvol from the great Bombax tree;§ shawls made of the 
Ktian goat's hair, silken (Seric) tissues ;|| oil fi'om the 
te seaamum (Sanscrit tila), attar of roses and other per- 
Bb; lac (Sanserit Mjtachd. in the vnilgar tongue iakkka);'^ 
lastly, the hardened Indian wuts^steel. 

I have explained the resBoaa in my J«u centnife, i Lpp. 11^ I 

'See dXm Lneaco, zwr Qesch. der Qriechischen vnd IndosbythUn I 

fdm'iK^ B. 128.) 

.Btmbo, lib. IT. p. TIT, Cosaab. 

:Tala, the name of the palm barasaag Jlabdlifanme, which is votT ! 
Uteriatictdlf termed, by Amimsinha, "a )dag of tbe gruesm? \ 
fa,7nJ.,vii. 3. 

The word laboKhir ia deduced from the Suucrit IvaMitldrS: (batV 1 
, In 1817, intho hialoricol additions to my work De diatriitt- 1 
gtesmphica plarUanan, secundum cadi, temperiem et aitiiUm; 1 
t mtmHum, p. 215, I drew utteatioa to tlie fa£t, that Ui*| I 
^ Ultima ct Alexander learnt to know the- trao sugar ot the eugwi 
iet the Indiana, as well as the tabasiJiiT of tbe Itamboo. (Strabo^ 
XV. p. 893; Peripl. marie Erytkr., p. 9.) Mosas of Choreney 
" d in tte middle of the 5th cenkucy, was the fast, {OeoffT., ed. 
, 1T36, p. 304) who eircumstouli^ly described the preparation, 
Ovm the Juke of tbe ^oc^Aonun, ogvHtuatem, in the province at 

'^ f.p. 69*. 

„j;. Erdltmle twa Aaisa, bd. iv. 1, B. i37; bd. vi. 1, s. 698"$ 
. truL Altertkur/i^tasde, bd. i. b. 317-323. The paaeage in Art* 
kSiit de Animal., v. 17 (L i. pv 209, ed, Scbneider), relating t» 
nb of a great honuHl caterpillar, refecE to tiw islanil of Cos, 
\'7iiBa\aKtoc xgviiaTivoi'ai^t PcriiiLmarU EryaiT.,f. ' 
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Besides the knowledge of tibese products, which soon be- 
came objects of universal commerce, and many of which were 
transported by the SeleucidsB to Arabia,* the aspect of a richly 
embellished tropical nature speedily yielded the Grreeks enjoy- 
ments of anotlier kind. The gigantic forms of hitherto 
unknown animals and plants filled their imaginations with the 
most exciting images. Writers, whose dry scientific style is 
usually devoid of all animation, became poetic when they 
described the characteristics of animals, as, for instance, ele- 
phants, or when they spoke of the height of trees, whose 
summits cannot be reached by the arrow in its flight, and 
whose leaves are larger than the shields of the infantry, of ** the 
bamboo, a light feathery tree-like grass," " each of whose 
jointed parts (intemodia) may serve for a many-oared keel," 
or of the Indian fig-tree that takes root by its branches, and 
whose stem has a diameter of twenty-eight feet, and which, as 
Onesicritus remarked, with much truth to nature, forms "a 
leafy canopy similar to a tent, supported by numerous pil- 
lars." The tall arborescent ferns, which, according to my 
opinion, constitute the greatest ornament of tropical scenery, 
are never mentioned by Alexander's companions,! although 
they speak of the noble fan-like umbrella palm, and the ddi- 
cate and ever fresh green of the cultivated banana. :[: 

* Plin., Hist. Nat,, xvL 82. (On the introduction of rare Aaatic 
plants into Egypt, by the Ptolemies; see Pliny, xii. 14 and 17.) 

+ Humboldt^ JDe diatrih. geogr. plantarum, p. 178. 

$ I have often corresponded since the year 1827 with Lassen, on Uie 
remarkable passage in Pliny, xii. 6: — "Major alia (arbor) porno et 
«uavitate praecellentior, quo sapientea Indorum vivunt. Folium alas 
avium imitatur, longitudine trium cubitorum, latitudine dudm. Fruc- 
tum cortice mittit, admirabilem succi dulcedine nt uno quatemossatiei 
Arbori nomen pcdce, pomo arience." The following is the result of 
my learned friend's investigation; "Amarasinha places the bananft 
{musa, pisang) at the head of all nutritive plants. Among the many 
Sanscrit names which he adduces, are varanaimscJia, bhanuphcda (sun 
fruit), and moko, whence the Arabic niauza. PhcUa {pala) is fruit in 
general, and it is therefore only by a misunderstanding that it has becai 
taken for the name of the plant. In Sanscrit varana without buseha is 
not used as the name of the banana, although the abbreviation may have 
been characteristic of the popular language. Varana would be in Greek 
ovapiva, which is certainly not very fer removed from arienay (Com- 
pare Lassen, Ind, Alterthumshunde, bd. i. p. 262; my Easai politic 
wr la Nouv, JSspagne, i, ii 1827, p. 382 ; and EekUum hist, t. i. p. 491.) 
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The knowledge of a great portion of the earth may now be 
id to have been opened for the first time. The objective 
wld began to assume a. preponderating forec OTcr that of 
re subjective creation, and while the fruitftd seeds yielded 
the hmguoge and literature of the Greeks were scattered 
Md by the eonquesta of Alexander, scientific observation and 
e systematic arrangement of the knowledge already aequired, 
ire elucidated by the doctrines ajid espositions of Aristotle.* 
'e here indicate a happy coincidence of fiivouring relations, 
F, at the very period when a vast amount of new materials 
IS revealed to the human mind, their intellectual conception 
u at once facilitated and multifjUed through the direction 
ven by the Stagirite to the empirical investigation of facts 
the domain of nature, to the profound consideration of spe- 
ilative hypothesis, and to the development of a language of 
based on stHi;t definition, llius Aristotle must atill 
for thousands of years to come, as Dante has grace- 
lly termed him, 

" il matstro di color che san7io."f 

The belief in the direct enrichment of Aristotle's zoological 

wwledge, by means of the Macedonian campaigns, has, how. 

w, either wholly disappeared, or, at any rate, been rendered 

remely uncertain by recent and more carefidly conducted 

marches. The wretched compilation of a life of the Stagi- 

, which was long asoribed to Ammonius, the son of Her- 

mtioB, had contributed to the diffusion of many erroneous 

tiewB, and amongst others to the belief thatj the philosopher 

accompanied his pupil as far at least as the shores of the Nile.§ 



Tha chemical connccUon of the nouriahiag unylom willi eug^ was 
detoclnd both by I'roaper Alpinus anil Abd-AUatif, and the; aoughc to 
tsplnJD the otigia of the banuia, b; the insortiou of the Bug&r-caDe, or 
the tweet dal« ^t, into the root of the colocaaia (Abd-Allatif, Rclatina 
lie [Emiple, tnd. par SilreHtre de Sacy, pp. 26 and lOfi). 

* Compare, on Ihia epoch, Wilhalm von Humboldt's work, Ufhar 
du Kauri-liprache und die VerschUdenJieil des vieJMchliehfK Sjtrach- 
boMt, lid. 1, a. ccl. and cdiv; Droyneii, Gemh. Alexanders den Qr., a. 
£17; anil litllenut. Staatemyatem, e. 2t. 

t Diuite. Inf.. iT. ISO. 

J Compare Cnvier'a aasertiona in Uie Biographit uniwrarllr, t. ii. 
181 1, p. lliS (and uafortuiuilely again repeated in the editioaof 1343, t. 
iL p. 21 S), with SCahr'a ArwloUlia. th. i. a IS and 108. 

I Cavier, when be wm engaged on tbo Life iff Aristotle, ioi-linud 
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The great work on animalfi appears to faa^e been written 
only a short time after the Metearolojftca, tibe date of which 
would seem, from internal evidence,* to ftll in tke 106th, 
or, at the latest, in the 1 11th Olympiad, and, therefore, either 
fourteen years before Aristotle came to the court of Philip, 
or, at the frtrthest, three years before -the passage across the 
Oranicns. It must, howeyer, be admitted, that -some few 
&cts may be advaaoed as eyidence against this assumpticsL 
of an early completion of the nixie books of Aristotle's h^toiy 
of animals. Among these must be reokoaied the aconrate 
knowledge possessed by Aristotle of the elephant, the bearded 
horse-stag (hippelaphus), the Bactrian two-humped camel, the 
hippardion, supposed to be the. hunting-tiger (guepard), aad 
the Indian bu&do, whidi does not appear to haye been intro- 
duced into Europe before the time of the Cnnades. But here 
it must be remsuiLed, that the natiye place of this large and 
singular stag, haying a horse's mane, which Diard and Duyan- 
cel sent from Eastern India to Cuyier, who gaye to it the 
name of Cervus ctrisiotelis, is, aocordiiig to Aristotle's own 
account, not the Indian Pentapotamia traversed by Alexander, 
but Arachosia, west of Candahar, which, together with Qedro- 

the belief of the philoBOj^er haying acoompaiued Alexander to Egypi^ 
" whence/' he says, " the Stagirite must have brou^t back to Athon 
(Olymp. 112, 2) all the materials for the Historia Animalium" Balwe- 
quently (1830) the distinguished French naturalist abandoned this 
opinion ; because after a more careful examination he remarked, " that 
the descriptions of Egyptian animals were not sketched from life, but 
from notices by Herodotus." (See also Cuvier, Hisboire des aeiences 
naturelles, publiee par Magdeleine de Saint Agy, t. i. 1841, p. 136.) 

* To these internal indications bel ong the statement of the perfect insu- 
lation of the Caspian Sea; the notice of the great comet, which aiq>eai«d 
onder Nicomachus when holding the office of Archon, Olymp. 1^,4 
(according to Corsini), and which is not to be confounded with that whi^ 
Tcm Boguslawski has lately named the comet of Aristotle (tmder the 
Archon Asteus, Olymp. 101, 4; Aristot., Meteor., lib. i. cap. 6, 10; toI. 
i. p. 395, Ideler; and which is probably identical with the comets of 
1695 and 1843?) ; and lastly the mention of the destruction of the tem- 
ple at Ephesus, as well as of a lunar rainbow, seen on two occasions in 
the course of fifty years. (Compare Schneider ad Aristot. Hist, de Ant- 
malibius, vol. i. pp. xl. xlii. ciii. and cxx. ; Ideler ad Aristot. Meteor., vol. 
i. p. x.; and Humboldt, Asie cent., t. ii. p. 168.) We know that the 
Historia Aniincdium "\fB& written later than the Meteorologica," fitwi 
the fact that allusion is made in the last-named work to the former as 
to a work about to follow {Meteor., i. 1. 8, and ir. 12, ld^« 
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aia, conatituted one aatrapy of ancient Persia.* May not the 
knowledge of the form and habits of the animals above referred 
to, ■and which, for die most part, was comprised in short 
notices, have been trananiitted to Aristotle, independently of 

* The five aoiinals named in the text, and especially the hippeUpIni 
^oise-etag vith a long mane), the hippardion, (lie Bactriaa camel and 
tbs buffalo, are instanced liy Cuvier aa proofs of tlie later eompoaitiott 
of AriaWtle's HUtoria AnimaSiwii, {Hiat, dee Sdencea Nat., t. i. p. 
Ifil). Ouvier, tn Ike fotiifli volume of hia admirable SeeJierchea tar Un 
Queiaene fo^ee, 18^3, pp. 40^3 ajid p. 5112, distingniabes between 
two Asiatic ata^a with manes, wiiich he calls Oervos hippelaphns-md 
Gervna ariatotclia. He originally regarded iJic fiiatnamed, of wiilch he 
had Been a living 9p«oimen in London, and of which Diard had sent 
Idn ikina and anlicra from Sumatra, as Aiistotle'R hippetapUus from 
l|Mefao»a i^itt. de Animal., ii, 2, § 3, and 4, t, L pp. 43, 44, Schneider) ; 
bnLhe aSuervaxiAs tbought that a etag'a iiead, sent to >'iTn Irom Ben^l by 
Ihivaacel, aereed atill bettier, according to the drawing of t^e entire lai^ 
Mumal, with the Stagirite's deBcriptloo of the hippelaphus. This stag, 
«Udi is indigcQOUB in the mouat&ina of Uylhet in Bengal, in Nepaul, 
ind in the country cast of the Indns, next received the name of Ccrvna 
LiiistoteliB. If, in the same chapter in vhicb Ariskille speaks generally 
la with mancB, the horse-stag (Equicervua), and the Indian 
II hunting tiger (Felis jubata), are both ondeiBtnod, Schneider 
i. p. eS) couaideni ^e reading irapi^isi' preferable to that of ri 
. . ..piuiv. The latter reading wonld be best interpreted to mean Qie 
ginffe, aa P^aa also coiyectures {SpicUeg. Zool., liac. L p. 4). If Arislo- 
Ue had himself seen the guepard, and not merely heard it described, bow 
Diold be have failod to notice □on-rstractile claws in a feline animal} 
It is also anrpriaing that Aristotle, who is alwaja so accurale, if, aa 
AagaaC Wilhetm von Seblegel maintains, be had a menagerie near big 
nmdenoe at Athens, and had himself dissected one of the Elephanta 
taken atArbela, should have failed to describe the small opening near the 
tanptea of the animal, wbere at the ratting season a strong smelling fluid 
h accreted, often alluded (o by the Indian poets. (Schlegel's IndiKckt 
KMioeAei, bd. i. a. ie3-ie6.) I notice this apparently trifling cireum- 
Masce Ihos particularly, because the above-mentioned small apcrtnie 
anmadoknown toils from theaceonntsof Megasthenes, to whom, never- 
tiwleta, no one wonld be led to ascribe anatomical knowledge. (Strabo, 
lib. XV. pp. 704 and 706, Oaaaub.) I find nothing in the different zoolo- 
gieal wocka of Aciatctle which have come down to ns, that necsssarity 
unplies hia having bad the opportonity of making direct observaUons on 
elephanW, or of his having dissected any. Although it ia most probable 
that the Jfigtoria Animalivm iras completed bcfors Alexander's cam- 
jiaigDS in Aaia Minor, there is Dndoahtediy a possibility that the work 
nay, as Stabr aupposoa {Arielotriia. th. ii. a 9S), have continued *- 
Mceive additions until the end of the author's life, Olymp. 11 j, 3, a 
therefore three years after the deatli ft' Alexander; but we have 
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tho Macedontan campaigns, eitberfrom Persia or firomBabylt 
which wQB the ftcftt of a widely extended forei^ comoieivial 

intercouree? Owing to the uttw ignorance that prevailed at 
thix time of the preparation of alcohol* nothing but the skins 
and boncB of animals, and not the soft parts capable of dissea> 
tion. could he eeat Seam remote parts of Asia to GrMOft. 
However probable it may be that AriBtotle received the moat 
liberal aid irom Philip and Alexander for the furtherance of 
his stiidien in physical suieace, for procuring an inunt 
number of zoological specimenB both from Gfreece and 
neighbouring aea«, and for forming a collection of books, oniqne 
in that a|;e, and which passed succegsiTely into the hands, &at 
of Theophrates, and afterwards of Neleus of Skepsis, we 
neverthuless, regard the accounts of " the presents of 
hondred talents, and the maintenance of so many ttunuand 
collectors, overseers of fish-ponds, and bird-keepers," 
exaggerations of a later period, or as traditions 
stood by Pliny, Athenicus, and ^lian.j- 

direct evidence on this Hubject. That wtii^li we posseaa of the toms- 
pondoDce of Aristotle 'a nndoubtcdl; not genuine (Stahr, Ui. i. a, IM- 
20S, lb. ii. B, 169--334). and Schneider esys very confidently (ffilt tis 
Animal; t. i. p. x1), " hoc enim tanqaam certiEaimnm aomere intM Uw- 
blt, ioiiptjis comitiun AloiondFi notitiae post mortem demam le^ 
flilBBe vulgatns." 

• I biive elBowbere shown, that although the decompoaition of Mt 
phnretof merout^bydiBtlUatian la described in Dioscoridei (Mai. meet, 
V, 110, p. 607, BaraCGD.), the Rrat description of tbo disUllaCioa of ■ 
fluid (the dietlliation of fresh irater from ma. water,) is, however, to btf 
found in the commentary of Aleiander of Aphrodisiaa to Ai ' ' "' "" 
work de Steteorol. ; see my Examen o-i'ttgii* de UhUtoire dela - .,^ _ 
pfti«, t. ii. pp. 308-^1 a, and Joannis (Philoponi,) Qrammatia in liifp 4^ 
Oenrrai. tl Aleamdri Aphrod., in ifeteorol. Comia. Venet, 152?,— 
97, b, Aleiander of Aphrodiaias in Caria, the learned commenW. 
of the Meleorolagira of Arialotle, lived under Beptimios Sevemi Md 
Ctmcalla ; and although he calls chemical apparatiisea, x""^ ^PT<i 
jet a pasM«o in Plntarch (dfl Itide el Osir., c. 33), proves 11 
the word Chemie, applied by the Qreeks to the Egyptian ut, Isl 
derived from x^"- Hoefer {Hiltoire de la Chimie, t. L pp. 91, 11 
and 21B, t. ii. p. lOB). 

t Compare Sainte-Croix, fifomen des EittorieTu ^Alexandre, IK 
p. 207; and Ouvier, Hulaire den Seieitca naturellet, 1. i. p. 137, in 
Schneider, ad ArUlot de Ilistorid Animaiium, t. i. pp. llli-xlvi, ■ 
atahr, Aristoklia, th. i. s. 118-118. If, therefore, the tronsminion 
•pecimens from Bgjpt uid the interior of Asia seems to be hi^dj i 
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The Macedonian campaign, which opened so Lii^e and 
beautifal a portion of the earth to the influence of one sole 
h^hly-gifted race, may, therefore, certainly be regarded, in 
B Btrictest sense of the word, as a scientijio expedition ; and, 
a the first in which a conqueror had siuTounded 
h men learned in all departments of science, as 
turalista, geometricians, historians, philosophers, and artista. 
le reenlta that we owe to Aristotle ave not, however, solely 
■be referred to his own personal labours, for he acted also 
Kmgh the intelligent men of his school who accompanied 
t expedition. Amongst these shone pre-eminently CaUisthe- 
I of OlyndiUB, the near kinsman of the Stagirite, who had 
!eody, before the campaign, composed a work on botany, 
d a treatise on the organs of vision. Owing to the rigid 
r of his morJils, and the imchecked freedom of his 
ech,^e was regarded with hatred by Alexander himselt 

had already fallen fi'om his noble and elevated mode of 
ought, and by the flatterers of the prince. ClaUisthenes 
daimtedly preferred liberty to life, and when in Bactria he 
IB implicated, although guiltieES, in the conspiracy of Heimo- 
IB and the pages, he became the mdiappy occasion of Alex- 
der'a exasperation against his former instructor. Theo- 
niBtes, the warm friend and fellow disciple of Callisthenes, 

1 the generosity to undertake his defence after his fall. 
E Arifltotle we only know that he recommended prudence to 
k friend before his departiue, for being, as it would appear. 



I, yet the latest nrridngB of our great anakimiBt Johaniiea 
ier, sliow with what wonderful delicacy ArisloUe diaaocted tha 
» of the Greek waa. See the learned treatise of jDhamies MlUler, 
the adherence of the araxa to the ul«ruB, !□ one of the two species 
the geniLB Huatelus living in iJie Msditerraneaii, which in ila foetal 
poEsemea a placenta of the vitelline Teaicle connected with the 
le placentiL of the mother; and his reBearchcs on the yaKioi Xdoc 
AriatoUc in the AhhandL der Berliner Alcad. aia d. J. 1840, a. 
.97. (Compare Ariatot. IlUt. Anim., vi. 10, and de Qener. 
I. tli, 3.) The dietinction and detailed analyeis of the species of 
-fisb, the deeeriptjon of the teeth of SDaile, and the organs of other 
■twopodeg, all teetif; Ui the dclieate nieety of Ariatotle'e own anatomi- 
^■' (XMoinaUonB. Compare HieL Anim., iv. 1 and i, with Lehert in 
Uet"* Arckiv der Phyiiologie, 18*6, b. 463 and 487. I, mynclf, in 
T, called the attention of modem aatiiraljeta to the form ol snails' 
it; lee my Vcrau.(J\e Oiter die gereizit J^iuktl tmd Mervcufaaer, bd 
SSI. 
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familiar with a court-life, from his long sojonzn with Philip octf 
Maccdon, he comisclled him to '' converse as little as pos^ili^ 
with the king, and where necessity required that he should dtM 
so, always to coincide with the views of the sovereign."* 

Aided by the co-operation of chosen men of the school (f 
the Stagirite, Callisthcnes, who was already conversant with 
nature before he left Greece, gave a higher direction to tha 
investigations of his companions in the extended sphere of 
obserA'ation now first openeil to them. The richness of vegetik 
tion, and the diversity of animal forms, the configuration of the 
soil, and the periodical rising of great rivers, no longer sufficed 
to engage exclusive attention, for the time was come when 
man and the different races of mankind, in their manifold 
gradations of colour and of civilisation, could not fiul to be 
regarded, according to Aristotle's own expression,! ''as the 
central point and the object of all creation ; and as the beings in 
whom the divine nature of thought was first made manifest*' 
From the little that remains to us of the narratives of Onesi- 
critiis, who was so much censured in antiquity, we find that 
the Macedonians were astonished on penetrating far to the 
cast to meet with no African, curly-haired negroes, althoudi 
they found the Indian races spoken of by Herodotus as " dauL- 
colomed, and i*esembling Ethiopians."! The influence of the 
atmospliere on colour, and the different effect produced by diy 
and moist winds, were carefully noticed. In the eariy 
Ilomcnc ages, and even long after that period, the depend- 
ence of the temperature of the air on latitude was wholly 
imknown, and the rclations of east and west then constituted 
the whole tliennic meteorology of the Greeks. The countries 
lying to the east were regarded as near the sun— ^9«<m lands^ 
and the inhabitants as " coloured by the near sun-god in his 
course with a sooty lu8tre,§ and their hair dried and crisped 
with the heat of his rays." 

* Voter. Maxim,, rii. 2; ''ut cum Bege aut rarifisune ant qnaai^ 
jucundLsttimc loqueretur." 

+ Aristot., Polit, i. 8, and Bih. ad Eudemum, vii. 14. 

t Strabo, lib. xv. pp. 690 and 695, Herod., iii. 101. 

§ Thus Bays Theodectes of Phaselis, see p. 362. — Northern tnieti rf' 
iand wore considered to lie more towards the West, and southern countriflt 
to the East. Consult Volcker, Ueber Homerische Otographie vnd 
Weltkunde, a. 43 und 87. The indefinite meaning of the word Indk% 
even at that age, as connected with ideas of position, of the complexkBof 
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Aleiander'a campaigns first gave oeeasion to a comparison, 

Wi a grand scale, tetwcen the African races which predomi- 

^ted so much in E^pt with the Arisn races beyond the 

Tigrii and the ancient Indian Aborigines, who were TGry 

' -coloured, but not woolly-haired. The classification of 

Bankind into varieties, and their distribution over the surface 

*f the earth, which is to be regarded rather ae a consequence 

'historical events than as the result of protracted climatic 

I«ttons, (when the types have been once firmly fixed,) tc^ether 

lie apparent contradiction between colour and places of 

were subjects that eould not fail to produce the most 

impression on the mind of thoughtful observers. Wo 

find, in the interior of the great Indian continent, an esten- 

territory, which is inhabited Ifij" a "population of dark, 

lOBt black Aborigines, totally different ■from the lightcr- 

Arian races, who immigrated at a subsequent period. 

these we may reckon as belonging to the Vindhya 

tie Gronda, the Bhilla in the forest districts of Malava 

1 Ouzorat, and the Kola of Orissa. The acute observer 

sen regards it as probable, that at the time of HerodotuB, 

black Asiatic races, " the Ethiopians of the sun-rising," 

idi resembled the Lybians in the colour of their skin but 

in the character of their hair, were difiused much ftirther 

the north-west than at present.* In like manner, in 

ancient Egyptian empire, the actual woolly-haired negro 

98, which were so frequently conquered by other nations, 

llieir settlements fiir to the north of Nubia.'j' 

• fadulntaiitB, and of precious products, contributed to tiie cxteudDn 

UieM motearalogioil hfpaLhcses; for Wcatcm Arabia, the couDtriea 

iClreen Ceylon aod tbe moath of the Indue, Troglodytic Ethiopia, and 

a African mfrrh and dnnsmon lands south of Cape Aroma, were all 

med India. (Unmlxddt, Eaamen crit., t. iL p. 3fi.) 

" Ltawn, Tnd. AlterHmmiheade, bd. i. s. ZW, 3TS-37S, 379, and 

W; Rittor, Atiax, bd. ir, I, e. 146. 

t The geographical distribulrOB of numkind can no more he deter- 
laad in onliTS continentB b; degrcea of latitude, than timt of plants 
■d iiiiiMls. Thp ftiiDm advanced by Ptolemy {Geogr., lib. i. .cap. 
n, tlutt north of the paisllel of Agieymlia, there ue no elephant^ 
imwoerosee, or negrofls. ifi entirely unfounded (£'ia)nen critique, t. i. 
Jh H). The doctrine of the nnivcntsi influence of the soil and climate 
OR the inlellectaal capaciticB and on the ciTiliaation of maiJdnd, was 
paeoliar Id liie Alexandrian echoul of Ammoniufi Sakkss, and more eepe- 
tf>U; to LonginuB. See Frocloa, Comment, in Tiia., p. CO. 
2 u2 
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The enlargement of the sphere of ideas, which arose from the 
contemplation of numerous hitherto unobserved physical pheno- 
mena, and from a contact with different races, and an acquaint- 
ance with their contrasted forms of government, was not, unfor- 
tunately, accompanied by the fruits of ethnological comparative 
philology, as &r as the latter is of a philosophical nature 
depcnd^g on the frmdamental relations of thought, or is 
simply historical.* This species of inquiry was wholly UH' 
known to classical antiquity. But, on Uie other hand, Alex« 
ander's expedition added to the science of the Gh*eeks those 
materials yielded by the long accumulated knowledge of more 
anciently civilised nations. I would here especially refer to 
the £Eict that, with an increased knowledge of the earth and 
its productions, the Greeks likewise obtained from Babylon a 
considerable accession to their knowledge of the heavens, as 
we find from recent and careftdly conducted investigations. 
The conquest of Cyrus the Great had certainly greatly dimi- 
nished the glory of the astronomical college of the priests in 
the Oriental capital. The terraced pyramid of Belus (at once 
a temple, a grave, and an observatory, from which the hours 
of the night were proclaimed) had been given over to de- 
stniction by Xerxes, and was in ruins at the time of the 
Macedonian campaign. But from the very feet of the disso- 
lution of the close hierarchical caste, and owing to the forma- 
tion of many schools of astronomy ,f Callisthenes was enabled 

* See Georg. Curtius, Die SprcLchvergleichung in ihrem VerhSMu 
zur dassichen PhUologie, 1845, s. 6-7, and his Bildung der Tentr 
pora unci Modi, 1846, s. 3-9. (Compare alio Pott's Article, Indo- 
permanischer Sprachatamm, in the Allgem, JSncyldopddie of Ersch 
and Gruber, sect. ii. th. zviii. s. 1-112.) Investigations on lao* 
^age in general, in as far as they touch upon the fuudsumental relations 
. of thought, are, however, to be found in Aristotle, where he develops 
, the connection of categories with grammatical relations. See the lumi' 
nous statement of this comparison in Adolf Trendelenburg's ITistor. 
^eitrage zur Philoaophie, 1846, th. i. s. 23-82. 

f The schools of the Orchenes and Borsipenes (Strabo, lib. xvi p. 
' 789). In this passage four Chaldean mathematicians are indicated by 
:.name, in conjunction with the Chaldean astronomers. This circaiH' 
; stance is so much the more important in a historical point of vieVi 
■■ because Ptolemy always mentions the observers of the heavenly bodiefli 
omder the coUectiye name of XaXdaioi, as if the observations at Babylon 
*^fiTe only made collectively in collegiate bodies (Ideler, Handbwh dtf 
^ronohgie, bd. L 1825, s. 198). 
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^and OS Simplioiiis maintains, in accordance with the advice of 
Aristotle) to Bend to Gireece observations of the etara for a 
eery long period (Porphyrius saya for 1903 years) before 
Alexander's entrance into Babylon, 01. 112, 2. The earliest 
Chaldean observations mentioned ty Almaecst (probably the 
oldest which Ptolemy fovrnd available for his object}, oidy go 
back 721 years before our era, that is to say, to the first 
Messenian war. It is certain " tliat the Chaldeans knew the 
i of the moou with an. exactness which induced 
the Greek astronomers to employ their calculations for the foun- 
dation of a lunar theory."* The planetary obserrations to which 
they were led by their ancient love of astrology, appear also to 
have been used for the true construction of astronomical tables. 
The present is not the place to decide how much of the 
Pythagorean views regarding the true structure of the heavens, 
; course of the planota, and of the comets which, according 
Apollonius Myndius return in long regulated orbits,-!- may 
be due to the Chaldeans. Straho calls the mathematiciani 
eleucuB, a Babylonian, and distinguished him inthismannerf 
rh the Erythneon, who measured the tides of the sea. It 
nffioient to remark that the Greek Eodiac was most probably 
en fi'om " the Dodecatemoria of the Chaldeans, and that, 
lording to Letronne's important investigations,! it docs not' 
Ideler, op. cU., bd. L s. 202, 20S, and 218. When a doubt U 
Hioed regarding the Bxtn>iii)iiiical obaervatiotia taid to have been 
.\^ Calliatheoea from Babjloo to Greece, on tho ground that there 
It tnce of these otHervBtious of u Cbaldeaa pricBtty caste to be found 
IwvriUngsof Ariatolle (Delmahre, llisl. de rAalronomie aneiern>e,t. 
908), it is forgotten that Ariatotlo, in apeaking (Be Colo, lib. IL c*p> 
of an occultation of Marsbj tlieMo[ui,DbBervedbyhiinBe1f,exprettly 
~", that " limiUr observations bud been made for many years on the 
t planets by tbe Egyptians and the Babyloniaas, many of vMch 
iCMoeto oir knowledge," On the probable aee of aalroliomlcal 
M bj the ChaldeaM, see Chaslea, in tie Comptta Tend-us de VAca- 
U iht Scieaixf, t. ziiii. 1846, pp. 862~8S4. 
Sbiucb, Ifat Qttiftt., vii. IT. 

Compare Stralio, lib. xvi. p. T3E>, with lib. iii. p. 174. 
These invcstigntiona were maile in the year 1S24 (see Quigniaut, 
'"Imi* di VAntiguiU, mawage Iraduitde VAUemamd de F. Crrtaer, 
t, p. 928). See a more recent notice by Latronna, in tbc Jovmrd det 
u, 1B8S, j>p. S3S and 492 ; aa well as the .iliiaf^se rriliTue i/ef Jifcr^ 
HontlodtaraieienEgyple, lS4{l,pp. 16and34. (Compare with these 
r, Peter den Urrprang dee T)tierhreiees, in the Abhavdlungen dte 
[enw der Wisiemc/t^len ra Berlin aiu dem Jahr. 1S38, *. 21.) 
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go further back than to the beginning of the sixth centuiy 
before our era." 

The direct result of the contact of tibe Hellenic races with 
nations of Indian origin at the time of the Macedonian CTpe- 
dition is wrapped in obscurity. In a scientific point of Tiev 
the gain was probably inconsiderable, since Alexander did not 
advance l)eyond the Hyphasis, in the land of the five riTea 
(the Pantschanada), after he had trayersed the kingdom of 
Poms between the Uydaspes (Jelum), skirted by cedars* and 
the Acesines (Tschinab) ; he reached the point of junction, 
liowcver, between the Hyphasis and the Satadm, the Hefli- 
drus of Pliny. Discontent amongst his troops, and the appre- 
hension of a general revolt in the Persian and Syrian provinces, 
forced the hero to the great catastrophe of his return, not- 
withstanding his wish to advance to tiie Ganges. The coun- 
tries traversed by the Macedonians were occupied by races 
who were but imperfectly civilised. In the territories inter- 
Tening between the Satadru and the Yamima (the district of 
the Indus and Ganges), an insignificant river, the sacred Saras- 
vati, constitutes an ancient classical boundary between the "pure, 
worthy, pious" worshippers of Brahma in the east, and the ** im- 
pure kingless" tribes in the west, which are not divided into 
castes.f Alexander did not, therefore, reach the true seat of 

* The xnagnificent groves of CedroB deodvara, irhich are most fi^ 
quently met with at an clcyation of from 8,000 to nearly 12,000 feet 
on the Upper Hydaspes (Bohut), which flows through the Pilgrim''' 
lake in the Alpine valley of Kashmeer, supplied the materials for tlM 
fleet of Nearchus (Bumes' Travels, vol. L p. 60). The tmnk of tju* 
cedar is often forty feet in circumference, according to the obaeryation 
of Dr. Hofiineister, the companion of l^rince Waldemar of PmsaSir 
who was unhappily too early lost to science by his death on the battle 
field. 

t Lassen, in his Fentapotamia indi^a, pp. 26, 29, 67-62, and 77; 
and also in his /7i(i/*c^e Alterthumakunde, bd. i. s. 91. Between the 
Sarasvati in the north-west of Delhi, and the rocky Drischadrati, there 
lies, according to Menu's code of laws, Brahmavarta, a priestly distnct 
of Brahma, established by the gods themselves; on the other hand,i& 
the wider sense of the word, A.ryavarta, the land of the worthy (Arians^ 
designates in the ancient Indian geography the whole country eaat » 
the Indus, between the Himalaya and the Vindhya chain, to the sonth 
of which the ancient non-Arian aboriginal population began. Madhy*" 
Jkm, the middle land referred to in the text, see p. 16, was only • 
portion of Aryavarta. Compare my Asie centrcUe, t i. p. 204, «» 
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iglicr Indian civilisation. Seleucua Nicator, the founder of 
e great empire of tiie SeleucidDB, penetrated from Babylon 
iw^yIs the Ganges, and established political relations with 
^e powerful SanSrocottns (Tschaadr^^ptas), by means of the 
tteated missiong of Megasthenes to Fataliputra.* 
In thiB manner a more animated and laatiag contact was 
ablished with tiui most civilised portions of Mndbya~Dc9a 
e middle land). There were, indeed, learned Brahmins 
ing as anchorites in the Pendacbab (Pentapotamia), but we 
I not know whether those Brahmins and GynmosopluBts 
' e acquainted with the admirable Indian system of num- 
I, in which the value of a few signs is derived merely firom 
ition, or whether, as we may however conjecture, the 
le of position was already at that time known in tlie 
rt civilised portions of In£a. What a revolution would 
e been effected in tbe more rapid developnicnt and the 
ner i^Iication of mathematical knowledge, if the Brahmin 
■hines. who accompanied Alexander, and who was known in 
B army by the name of Catanos, — or at a later period in the 
ae of Augustus, tbe Brabmin Bargosa. — before they volun- 
iSy ascended tbe scaffold at Susa and Athens, could hate 
parted to tbe Greeks a knowledge of tbe Indian system of 
mbeis, in such a manner as to admit of its being brought 
a general vac'. The ingenious and comprcLensiTC investi- 
oons of Chasles have certainly- sbovra that tbe method of 
B Abacus or Algorismus of Pythagoras, as we find it csplained 
[.-flie geometty of Boethius, vras nearly identical with the 
ilian numerical system based upon the value of position, but 
■ method, which long continued devoid of practical utility 
uu^ the Greeks and Romans, first obtained general appli- 
Saa in the middle ages, and eapecially when the zero had 
en substituted fur a vacant space. The most beneficent 
mveriea have often required centuries before they were 
d and fiilly developed. 

lad. AltxrlTmrnsk., bd. i. b. E, 10, and 93. The ftnoient Indian 
tea, the territoriasof the "kingiees" (condemned bj orthodox 
DOets), irere situated between the llydraotea and the l]jphiuus 
Bavi and Be^). 

Inilica, ed, Siihwonbeet, 1346, p. 1". 
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EXTENSION OP THE CONTEMPLATION OP THE VNtYElUX 

UNDER THE PTOLEMIES. MUSEUM AT SEBAPEUM.— 

PECULIAB CHABACTES OP THE DIBECTION OP SCIENOX 
AT THIS PEBIOD. — ENCYCLOPJEDIC LEABNING.— GENB- 
BALISATION OP THE YIEWS OP NATUBE BESPEGTIKa 
THE EABTH AND THE BEGIONS OF SPACE. 

Apteb the dissolution of the Macedonian empire, which iiu 
eluded territories in three continents, those germs were vari- 
ously developed, which the uniting and combining system of 
government of the great conqueror had cast abroad in a 
fruitful soil. The more the national exclusiveness of the Help 
lenic mode of thought vanished, and the more its creative 
force of inspiration lost in depth and intensity, the greater 
was the increase in the knowledge acquired of the connection of 
phenomena by a more animated and extensive intercourse with 
other nations, as well as by a rational mode of generalising 
views of nature. In the Syrian kingdom, under the Attalidee (» 
Pergamus, and under the SeleucidsB and the Ptolemies, learn- 
ing was imiversally favoured by distinguished rulers. Gredan- 
Egypt enjoyed the advantage of political unity, as well as that 
of a geographical position, by which the traffic of the Indian 
ocean was brought within a few miles of the Mediterranean 
by the influx of the Arabian Gulf from the Straits of Bab-el- 
Mandeb to Suez and Akaba (running in the line of intersection 
that inclines from south- south-east to north-north-west).* 

The kingdom of the ScleucidoB did not enjoy the same 
advantage of maritime trade as that aflPorded by ihe form and 
configuration of the territories of the Lagides (the Ptolemies), 
and its stability was endangered by the dissensions fomented by 
the various nations occuppng the different satrapies. The 
traffic carried on in the Seleucidean kingdom was besides 
more an inland one, limited to the course of rivers or to the 
caravan routes, which defied all the natural obstacles presented 
by snow-capped mountain chains, elevated plateaux, and 
eitensive deserts. The great inland caravan trade, whose 
most valuable articles of barter were silk, passed from the 
interior of Asia, from the elevated plains of the Seres, north 

* See p. 486. 



I Vttaia Euru by the stony tower* (probably a fortified 

y), ioutli of the sources of the Jiutart£s through the 

le Osua to the Cuspian and £lack Seaa. On the 

r luuid, the priccipal traffic of the Plolemaic empire was, 

'lO strictest sense of the word, a sea trade, notwithstanding 

uition of the navigation on the Nile, and the comma- 

pition hetween the banks of the river, and the artificially 

it roads alongthe shores of the Red Sea. According 

■the pund views of Ale^Lander, the newly founded Egyptian 

T^rf Alessandria and the ancient Babylon were to have con- 

i the respective eastern and wesiera capitals of the 

niian empire ; Babylon never, at any subsequent period, 

t these hopes, and the prosperity of Seleueia, which 

iQt by Seleucus Nicator on the Lower Tigris, and had 

n oonnccted by canals with the Euphrates,! contributed to 

' ''re downfaU. 

e great nders, the three first Ptolemies, whose reigna 

id a whole century, gave occasion, by their love of 

!, their brilliant institutions, for the promotion of mental 

i, and their unremitting endeavours for the extension of 

toitune trade, to an increase of knowledge regarding distant 

ts and external nature hitherto unattained by any people. 

tIatreaBarc of genuine, scientific cultivation passed from the 

"i-Bettlers in Egypt to the Romans. Under Ptolemicus I'hi- 

i, scarcely half a century after the death of Alexander, 

llerea before the first Punic war had shaken the aristocratic 

f the Carthaginians, Alcsandria was the greatest 

roittl port in the world, fomting the nearest and most 

:s route from the basin of the Meditenitneim to the 

mpartaofAfrica, Arabia, and India. The Ptolemies 

i themselves with nnprecedonted success of the advan- 

M held out to them by a route which nature had marked, as 

Ere, for a means of universal intercourse with the rest of the 

A by the direction of the Arabian Gnlf,t and whose iraport- 

I cannot even now be duly appreciated until the savage vio- 

e of eastern nations, and the injurious jealousies of western 

Cb, shall aimidtaneously diminish. Even after it had become 



P Omnparti my goographlcal rcsoiucheB, hi Asie centr^e, 
aiSI-lST; t.a p. 170. 

I rua., vi 28 (i). 

i Sm Drojaen, Oeacli. des litiknUtUchen StarUaisi/stems 
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a Roman province, Egypt continned to be the seat of immense 
wealth, for the increased luxury of Rome, under the Csesars, 
reached to the territory of the Nile, and turned to the imirersaZ 
commerce of Alexandria for the chief means of its satis&ctioiL 

The important extension of the sphere of knowledge regard- 
ing external nature and different countries under the Ptolemia 
was mainly owing to the caravan trade in the interior of 
Africa by C}Tcnc and the Oases ; to the conquest in Ethioptt 
and Arabia Felix under Ptolemy Evergetes; to the maritime 
trado with the whole of the wealtem peninsula of India, from 
the Gulf of Barygaza (Guzcrat and Cambay), along the showi 
of Canara and Malabar (Malayavara, a territory of Malaya), to 
the Rnihminical sanctuaries of the promontory of Comorin 
(Kumari),* and to the large island of Ceylon (Lanka in l3ie 
Rsima}'aua, and known to the cotcmporarics of Alexander a 
Taprobauo, a corruption of the native name).f Nearchus had 
already materially contributed to the advance of nautical 
knowledge by his laborious five months' voyage along the 
coasts of Gedrosia and Caramania (between Pattala, at the 
mouths of the Indus, and the Euphrates). 

Alexander's companions were not ignorant of the existence 
of the monsoons, by which navigation was so greatly fevonzed 
between the eastern coasts of Africa and the northern and 
western piu^ of India. After having spent ten months in 
navigating the Indus, between Nicaia on the Ilydaspes and 
Pattala, with a \iew of opening the river to a universal traffic, 
Nearchus hastened, at the beginning of October (01., 113, 8), 
to sail from Stura, at the mouth of the Indus, since he knew 
that his passage would be favoured by the north-east and 
east monsoons to the Persian Gulf along the coasts running in 
the same parallel of latitude. The knowledge of this remark- 
able local law of the direction of the winds subsequently 
emboldened navigators to attempt to sail from Occlis, on the 

* See Laasen, Indische Alterthwmslsunde, bd. i. s. 107, 153-168. 

t A corruption of Tdmbapanni. This Pali form sounds in Sanscrit 
Tdmrapami. Tlie Greek form Taprohanef gives half the Sanscrit (Tdm- 
bra, Tahro), and half the Pali. (Laasen, op. cit, s. 201 ; compare I^tf- 
sen, J)id8. de Taprohane insula, p. 19.) The Laccadives {lakhe for 
lalcacha, and dive for dwtpa, one hundred thousand islands), as well ai 
the Maldives (McUayadiba, islands of Malabar), were known to Alexan- 
drian marinen. 
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f Sab-eL-Mitadeb, ocroas the open aea to ^luzfria 
if Mazigolar), the great MaLihar emporium of trade, to 
tduds trom the eastem shores of the Iiidian peiiin- 
Q gold from the distant Chryse (Borneo?), were 
d trade. Tlie honour of having first applied 
a of Indian navigation is ascribed to an other- 
man named Hippalus, but considerable 
the age in whicn he lived.* 
• Iiist^iTy of the contemplation of the universe embraces 
eration of all the means which have brought nations 
r contact with one another, rendered larger portions 
W earth more accessihle, and thus extended the sphere of 
L knowledge. One of the most important of tliese 
iraG the opening of a road of communication from the 
a to the Mediterranean, by means of the Nile. At the 
it where the scarcely comiected continents present a line 
"" e indentations, the excavation of a canal was bi^un. 
It 1:^ Seeostris (Rameses Miomoun), to whom Aristotle arid 
' o ascribe the undertaking, at any rate by Neku, although 
k was relinquished in consequence of the threatening 
' denunciations directed against it by the priests. 
;us saw and described a canal completed by Darius Hys- 
ine of the Achaanenidte, which entered tlie Nile soiae- 
Ove Bubastus. Thiacnnal.after having fallen into decay, 
rared by Ptolemy Philadelphus in so perfect a manner 
, although (notwithstanding the skilful arrangement of 
' '■ * not navigable at aU seasons of the year, it 
leless contributed to iiicilitato Ethiopian, Arabian, and 
:, at the time of the Aoman dominion under 
fl Aurelius, or even as kte as Septimus Scvenis, and, 
I century and a half after its construction. A 
. olqect of fiirthering international communication. 
Ji die Red Sea led to a zealous prosecution of the works 
y far forming a harbour in Myos Hormoa and Berenice, 

ffimlns is not genemlly supposed to bare lived earlier than the 

WuCCkudiiu; but this rien is improbable, even tbougili under the first 

" ■.agre&t portion of the Indian prodnota were only procured in 

n nurkcU. The south.woBt monaoon wbp, moreover, itself, mlled 

laliu, aod a portion of the Eiytlireaa or Indian Oceui, wis known 

la Sea of HippoJu*. Leironno, in the Journal da Sniinn*, 1S18, 

E Mfi; Beiuaud, Eolation dee Voyagei data TInde, tip. xxz. 
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which was connected with Ck>ptos by means of an admirably 
made artificial road.* 

All these ^^arious mercantile and scientific enterprises of tbe 
Lagides were based on an irrepressible striving to acquire 
new territories and penetrate to distant regions, on an idea dt 
connection and unit}% and on a desire to open a wider fidd of 
action, by their commercial and political relations. Da» 
direction of the Hellenic mind so fruitful in results, and 
which had been long preparing in silence, was manifested, 
under its noblest tj^-pe, in the efforts made by Alexander in his 
campaign to fuse together the eastern and western woiids. 
Its extension under the Lagides characterises the epoch ^dudi 
I would here pourtray, and must be regarded as an importaat 
advance towards the attainment of a knowledge of the universe 
in its character of miity. 

As far as abundance and variety in the objects presented io 
the contemplation are conducive to an increased amount of 
knowledge, we might certainly regard the intercourse existing 
between Egypt and distant coimtries; the scientific expkuinff 
expeditions into Ethiopia at the expense of the government;! 
distant ostrich^ and elephant hunts ; and the establishment of 

* See the researches of Letronne, on the constmction of the eutil 
between the Nile and the Red Sea, from the time of Neku to the Galipli 
Omar, or during an interval of more than 1300 years, in the Rtmi/t am 
deux Mondes, t. xzvii. 1841, pp. 215-235. Compare also Letronne^eltf 
la Civilisation igyptienne depuia Paammitichua juaqu^d la con^piMi 
d^ Alexandre, 1845, pp. 16-19. 

f Meteorological speculations on the remote causes of the swelling <if 
the Nile gave occasion to some of Hiese journeys; since, as Stnba 
expresses it (lib. xvii. pp. 789 and 790), " Philadelphus was constantly 
seeking new diversions and new objects of interest from a desire kt 
knowledge and from bodily weakness." 

X Two hunting inscriptions, " one of which principally records IM 
elephant hunts of Ptolemy Philadelphus," were discovered and copied 
from the colossi of Abusimbel (Ibsambul) by Lepsius during his Egyptian 
journey (compare, on this subject, Strabo, lib. xvi. pp. 769 and 770 ; ^iaB» 
De Nat. Anim., iii. 34, and xvii. 3; Athenseus, v. p. 196). Although In* 
dian ivory was an article of export from Baiygaza, according to the P^ 
plus marifi HJrythrcei, yet, from the statement of Cosmas, ivory would abj 
appear to bave been exported from Ethiopia to the western peninsula « 
India. Elephants have withdrawn more to the south in Eastern Africa 
also since ancient times. According to the testimony of Polybioa (▼• 
84), when African and Indian elephants were opposed to each other on 
fields of battle, the sight, smell, and cries of the larger and stroDgtf 
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menageries of wild and rare animals in the " king's houses of 
Bruchiuni," as means of incitement towards the study of natural 
history.* and as amply sufficient to fumisli empirical science 
with ^e materials requisite for its fmlher development; but 
the peculiar character of the Ptolemaic period, as well as of 
the whole Alexandrian school which retained the same indi- 
viduality of type mitil the third and fourth centuries, mani- 
fested itself in a different direction, inclining less to an imme- 
diate ohservation of particulars than to a labojaous acciunulation 
of the resulta of that which had ah'eady been, noted by others, 
and to a careful classification, comparison, and mental elabo- 
ration of these results. During a period of many ccnturiefl, 
and until the powerful mind of Aristotle was revealed, the 
phenomena of nature, not regarded aa ohjeeta of acute 
erration, were subjected to tlie sole control of ideal inter- 
lation, and to the arbitrary sway of vague presentiments 
vacillating hypotheses, but ft-om the time of the Stagirito 
f^ker appreciation for empirical science was manifested. 
! bots already known were now first critically examined. 
iMtural philosophy, by pursuing the certain path of 
ttdion, gradually approached nearer to the scnitinistng cha- 
or of empirism, it became less bold in its speculations, 
Jess &ncifu] in its images. A laborions tendency to accu- 
kte materials enforced the necessi ty for a certain amount of 
pinatliic learning ; and although the works of different dis- 
[oiBhed thinkers occasionally exhibited precious fruits, tliese 
e nnfijrtunately too often accompanied, in the decline of 
ifivB conception amongst the Greeks, by a mere barren 
''Ion devoid of animation. The absence of a carefid 
ion to the form as well as to animation and grace of 
I, has likewise contributed to expose Alesandrinian leam-' 
Ifa the severe ffliimadversions of posterity. 
ibe present section would be incomplete if it were to omit 
■' « of the accession yielded to general knowledge by the 



eleplianls, drove the African ones to fliglit. The ktttrwere 

Mtlf never employed ss var clepbanta in eunh Inrce numliera »m 

ioMic expeditions, nbece Kaudraj^pta bad asjemblDd OOOO, the 

■ All King of the Pnisii 0000, and Akbar an eqnally lai^ nuia- 

(Uucn, Ind. Allertliamitundf, bd. i. s. 305-307.J 

Ulien., xiv. p. B5i; compare I'ail^ej, Daa aleiaindrinisdie Mu- 

dne Preinehrift, s. BB und 171. 
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epoch of the Ptolemies, both by the combined action of external 
relutions, the foundation and proper endowment of Bereral 
large institutions (the Alexandrian Museum and two libraries at 
Bnichium and Ehakotis),* and by the collegiate associatian of 
so many learned men actuated by practical yiews. This eney* 
doixrdic species of knowledge &cilitatcd the comparison of 
observations and the generalisation of natural Tiews.f TbB 
great scientific institution which owes its origin to the first of 
the Ptolemies long enjoyed, amongst other advantages, liiat 
of iK'ing able to give a fi:ee scope to the differently diieoted 
pursuits of its members, and thus, although founded in a fareisn 
country, and surrounded by nations of difierent races, it ooiud 
still preser>'e the characteristics of the Greek acuteness of 
mind and a Greek mode of thought. 

A few examples must sufiioe, in accordance with the spot 
and form of the present work, to show how experiments and 
obser\'ations, under the protecting influence of the Ptokmisii 
acquired their appropriate recognition as the true sources of 
knowledge regai^ng celestial and terrestrial phenomena, and 
how, in the Alexandrian period, a felicitous generalisatioii of 
views manifested itself conjointly with a laborious accQm)ila« 
tion of knowledge. Although Uie different Greek sohoolB of 
philosophy, when transplanted to Lower Egypt, gave occasion, 
by their Oriental degeneration to many mythical hypotheses 
regarding nature and natural phenomena, mathematics still 
constituted the firmest foundation of the Platonic doctrises 



* The library in the Bruchinm, which was destroyed in the bnrnins 
of the fleet under Julius Cscsar, was the more ancient The libraxy i 
Bhakotis formed a part of the " Serapeum/' where it was connected with 
the museum. By the liberality of Antoninus, the collection of bookB it 
Pergamus, was joined to the library of llhakoti& 

+ Vachcrot, IlUtoire critique de TEcoU cTAlexandrie, 1846, i iH*- 
y. and 103. The institute of Alexandria, like all academical corpoift' 
tions, together with the good arising from the concurrence of nuuiy 
labourcrK, and from the acquisition of material aids, exercised also boid6 
narrowing and restraining influence, as we And from numerous futi 
furnished by antiquity. Adrian appointed his tutor, Yestinus, H]|^ 
Priest of Alexandria (a sort of minister presiding over the management 
of public worship), and at the same time Head of the Museum (or Prt* 
sident of the Academy). (Letronne, JfecJicrches pour aervir d T-flft" 
toire de VEgypte pendant la domituUion dea Gfreca et des Bcfncdf^ 
1823, p. 251.) 
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ed in the Alexandriun Museum;* and thia Ecicuce 

preliended in the advanced stages of its development pure 

aathematics, mechEinica, and astronojuy. In Plato's high 

smation' of maliieniatical development of thought, as well 

I Aristotle'e morphological views which embmced all 

e discover the germs of the suhsequent advances 

XF {^ysical science. They became the guiding stars which led 

human mind through the bewildering fimaticisni of the 

k ogee, and prevented the utter destruction of a sound and 

antific nianifestation of mentaJ vigour. 

ThB mathematician and astronomer, Eratosthenes of Cyrene, 

W3h most celebrated of the Alesandriau librarians, employed 

'le materials at his command to compose a system of universal 

He freed geography from mythical legends, and, 

igt himself occupied with chronology and history, 

ItBamted geographical descriptions from tlmt admixture of 

"*'**Trical elem.ents witii which it had previously been not un- 

efiilly embodied. The absence of these elements was, 

ever, satisfactorily compensated for by the introduction of 

Kmatical considerations on the articulation and expansion 

Irfsontinents; by geognostic conjectures regarding the conneO' 

if mounlain chains, the actlDn of clouds, and the former 

n of lands, which still bear all the traces of having 

a dried portion of the sea's bottom. Favourable 

do sinice-theory of Strabo of Lampsacus, the Alex- 

yibrarion was led, by the belief of the former swelling 

le, tlic penetration of the Dardanelles, and the 

Bit opening of the Pillars of Hercules, to an important 

L of the problem of the equal level of the whole 

a j" surrounding all continents." An additional 

t' tiiis philosopher's power of generalising views is 

* y his assertions that the whole continent of Asia is 

by a continually connected mountain chain, running 

..J, BeKhicbtt. der PhilosopMe, bd. ii. b. 6; and the same 

"l Lehrbufji der NaivrhliTr.. tli. L b. 42. CoroparH fileo the oott- 

tons on Uie inSaence which PlaCa eienieed on the foundation of the 

VfMmemal ScieDces bf tho applicn^.imi of mathcmatLca, in tirnndl^ 

VVkKeto dtr ffriechiedi-rgTitisdien Philoeopkif, tb. it. abth, i, b. 2TS. 

t On the pUjBical imd geognostical opinions of EratostheneB, «ee 

^1^ lib. L pp. *8-Be, m>. ii. p, 108, 



from west to east in the parallel of Rhodes (in the diaphragm 

of Dicajarchus).* 

An animated desire to arrive at a generalisation of views. — 
the consequence of the intellectual movement of the age,— 

f»ve rise to the first Greek measurement of degrees between 
yene and Alexandria, and this experiment may be regarded 
uan attempt on the part ofEratostbcnes to arrive at anapproi- 
imattve deterraiuation of the circumference of the earth. In 
this case, it is not the result at which he arrived from tite 
imperfect premises afforded by the Bematists which eieila 
OUT interest, but rather the attempt to rise from the narrow 
limits of one circumscribed land to a knowledge of the m^ 
nitude of the whole earth. 

A similar tendency towards generalisation may be tracedi* 
the splendid progress made in the scientific knovrledge of the 
heavens in the epoch of the I'tolemics. 1 allude here to the 
detemiination of the places of the fixed stars by the earliest 
Alexandrian astronomers, Arystillus and Timochares ; to Am- 
tarchus of Samos, the coteraporary of Cleanthes, who, eoo- 
Tersant with ancient Pythagorean riews, ventured upon hh 
investigation of the construction of tho uniytTse, and who was 
the first to recognise the immeasurable distance of the re^oa 
>f fixed stars from our Bmall planetary system ; nay, he evea 



d the twofold motion of the e 



'th round it 
(orofEabylon),tir 
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eutuiy subsequent to tiiis x'^riod, endeavoured to csta- 
h tha hypothesis of the Samian philosopher, which, re- 
ibling the views of Copernicus, met with but little atten- 
I during that age; and lastly, to Hipparchus, the founder 
■eienlific astronomy, and the ^eatest astronomicEil observer 
itiquily. Hipporchas was the actual originator of astro- 
' tables amongst the Greeks,* and was also the dia- 
of the precession of the equinoxes. On comparing his 
li obBeryations of fixed stars (made at Rhodes and not at 
aandria), with those made by Timochares and AristyUus 
was led, probably, witliout the apparition of a new star.f 
tiuB great discovery, to whieh indeed the earher Egyptians 
;ht have attained by a, long continued observation of the 
acal rising of Sirius,:]: 

L peculiar chai'acteriHtic of the iaboius of Hipparchus is 
use he made of his observations of celestial phenomena 
-Qie determination of geographical position. Such a, uon- 
"" m between the study of the earth and of the celestial 
M, mutually reflected on each other, animated through 
iting inSuenccs the groat idea of the Cosmos. In the 
map of the world constructed by Hipparchus, and 
ided upon tliat of Eratosthenes, the geographical degrees 
"ade and latitude were based on lunar observations 
the measurements of shadows, wherever sueh an 
Bcationofastronoraical observations was admissible. While 
Igdraulic clock of Ctcsibius, an improvement on the earlier 
H^fdra, must have yielded more exact measurements of 
E^ determinations in space must likewise have improved 
acy, in consequence of the better modes of measuring 
which the Alexandrian astronomers gradually pos- 
ed, from the period of the ancient gnomon and the scaphe 
tlie invention of astrolabes, solstitial armils, and linear 
pbicB. Tt was thus that man, and step by step as it were, 

Iddcr, ffandbvi^h der ChTonologie, bd. i. s. 213 und 329. 

Delunbrc, Hialoire de FAslrontnnie ajtcUnne, t i. p. 200. 

Stjkll hu «Dt«rcd into a, discmodan, in Ms Phiiolaoa, «. 118, as to 
BmiF the Pj'thagoiGUig vcro early acqTuuated, through Egyptian 
BM^ with (he preceBBiou, under the name of iLe motion of ths 
.to* of the fixed stont. LctroDno (Observations rur lei Seprtim- 
3H mtdiaatla qui nous restenl de i'Antigiiili, 1S24, p. S2), knd 
fF fta Ub HandbvrA der Ckronol, bd. L 3. 192), vindicale the exdo* 

(Uun of ilipparchoB ta IMs discoiaf;, 

is 
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by the acquisition of new organs, arrived at a more exact 
knowledge of the movements of the planetary ^tem. Many 
centuries however elapsed before any advance was made 
towards a knowledge of the absolute size, form, mass, and 
physical character of the heavenly bodies. 

Many of the astronomers of the Alexandrian Mnseum were 
not only distinguished as geometricians, but the age of the 
Ptolemies was, moreover, a most brilliant epoch in tibe prose- 
cution of mathematical investigations. In the same century 
there appeared Euclid, the creator of mathematics as a scimice^ 
ApoUonius of Perga, and Archimedes who visited Egypt and 
was connected through Conon with the school of Alexandria. 
The long period of time which leads from the so-oaUed geo- 
metrical analysis of Plato, and the three conic sections of 
Menaechmes,* to the age of Kepler and Tycho Brahe, Enler 
and Clairaut, d'AIembert and Laplace, is marked by a series d! 
mathematical discoveries, without which the laws of the moticA 
of the heavenly bodies and their mutual relaticxos in ilie 
regions of space would not have been revealed to T««nlrtw^. 
While the telescope serves as a means of penetrating epaoe, 
and of bringing its remotest regions nearer to us, ma&e- 
matics, by inductive reasoning, have led us onwards to the 
remotest regions of heaven, and brought a portion of them 
within the range of our possession ; nay, in our own timefr— 
so propitious to extension of knowledge — ^the applicatiaa of all 
tiie elements yielded by the present condition of astronomy 
has even revealed to the intellectual eye a heavenly body, aad 
assigned to it its place, orbit, and mass, before a single tele- 
scope had been directed towards it.f 

* Ideler, on Eudcxmis, s. 23. 

+ The Planet discovered by Le Terrier. 
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SMS irmiY OF MANKIND. 

tanfong the intellectual advaooc of nutnkind, and the gro- 
exteiision of cosmical views, tlie period of lie liniversal 
nioii of the Romflns presents itself to our consideration as 
le of the moat important epochs in the history of the world. 
Te DOW, &a the first time, find all the fruitful dietricts which. 
BBBnd the hosinof the Mediterranean associated together in. 
le great bond of poUtical union, and even connected with 
1^ vast territories in the East. 

Tbe presKkt would seem a fitting place again to remind mj 
adsrs* that the general picture I luiTe cndeavoiurcd to draw 
'Ae lustory of the contemphition of the universe acquirea, 
pA^UB Moditioa of poUtic^vl associatioa, an objective unit;^ 
'vreaentatioD. Our civilisation, nnderstaudiug the term as 
^^ synonymous with the intellectual dcrelopmcnt of all Q)b 
ttifHis. iscluded in the European Continent, may be regarded 
ibosed on that of the inhabitants oi the shores of the Medi- 
irssean, and more directly on that of the Greeks and 
omans. That which we. perhaps too exclusively, tei-m das- 
m1 literature, received the appellation fi^im the fact of its 
atta recognised as the source of a great portion oi our early 
lowledge, and as the means by which the first impulse was 
rakened in the human mind, to enter upon a sphere of ideas 
jd feelings most intimately connected with the social and 
italleetnal elevation of the different races of mcn.f In these 
tdcrationB we do not by any means disregai'd the import- 
of'those elements which have flowed in a variety of dif- 
it defections— frMn the valley of the Nile, Phccuicia, 
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the Euphrates, and the Inaus, into the great stream of Greek 
and Roman chilisation ; but even for &ese elements we are 
originally indebted to the Greeks and to theRomans, who were 
surrounded by Etruscans and other nations of Hellenio 
descent. How recent is the date of any direct investigatioii, 
interpretation, and secular classification of the great monu- 
ments of more anciently civilised nations! How short iB 
the time that has elapsed since hieroglyphics and arrow- 
headed characters were first deciphered, and how numerous 
are the armies and the caravans which, for thousands of 
years, have passed and repassed without ever divining their 
import! 

The basin of the Mediterranean, more especially in its 
varied northern peninsulas, certainly constituted the starting 
point of the intellectual and political culture of those nations 
who now possess what we may hope is destined to prove an 
imperishable and daily increasing treasure of scientific know- 
lec^e and of creative artistic powers, and who have spread 
civilisation, and, with it servitude at first, but subsequently 
freedom, over another hemisphere. Happily, in our hemi- 
sphere, under the favour of a propitious destiny, unity and 
diversity are gracefully blended together. The elements 
taken up have been no less heterogeneous in their nature than 
in the a&nities and transformations effected under the influ- 
ence of the sharply contrasting peculiarities and individual 
characteristics of the several races of men by whom Europe 
has been peopled. Even beyond the ocean, the reflection of 
these contrasts may still be traced in the colonies and settle- 
ments which have already become powerful free states, or 
which, it is hoped, may still develope for themselves an equal 
amount of political freedom. 

The Roman dominion in its monarchical form under the 
•CoBsars, considered according to its area,* was certainly ex- 

* The superficial area of the Roman Empire mider Augustus, is caT- 
culated by Professor Berghaus, the author of the excellent Physical 
Atias, at rather more than 400,000 geographical square miles (accord- 
ing to the boundaries assumed by Heeren, in his Oeschichte def 
Staaten des AUerthums., s. 403-470), or about one-fourth greater than 
the extent of 1,600,000 square miles assigned by Gibbon, in his History 
of the Decline and Fall of the Boman Ihnpire, vol. i. chap. i. p. 39, ftui 
which he indeed gives as a veiy uncertain estimate. 
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eded in absolute magnitude by the Chinese empire under 
i dynasty of Thsin and the Eastern Han (from thirty years 
fore, to cjne hundred and sixteen years after our era), by the 
jngoUan empire under Ghengis Khan, and by the present 
ea of the Russian empire in Europe and Asia; but nith the 
igle exception of the Spanish monarchy — as long os it 
tended over the new world — there has never been eombined 
d^ one Bceptre a greater munber of countries favoured by 
mate, fertility, and position, than those comprised uudei 
t Roman empire from Augustus to Constantine. 
Hiis empire, extending from the western estremity of 
sope to the Euphrates, from Britain and part of Caledonia 
Gtetolia and the confines of the Lybian desert, manifested 
t only the greatest diTereitics in the form of the ground, in 
~inic products and physical phenomena, but it also eshi- 
1 mankind in ail the various gradations trcmi civilisation 
barbarism, and in the possession of ancient knowledge and 
ig practised arts, no less than in the imperfectly hghted 
wn of intellectual awakening. Distant expeditions were 
Doecuted with various success to the noilh and south, to 
a amber-lands, and under JElius GaUus and Bnlbus, to 
Uiia, and to the territory of the Garamantcs. Measure- 
Bts of the whole empire were begun even under AngustuB, 
the Greek geometricians, Zenodosus and Polycletus, whilst 
■eranes and special topographies were prepared for the 

re of being distributed amongst the different governors 
provinces, as had already been done several hundred 
n before in the Chinese empire.* These were the first 
[gtical labours instituted in Europe. Many of the prefec- 
s wer« traversed by Roman roads, divided into miles, and 
a even visited his extensive dominions from the Iberian 
la to Judea, Egypt, and Mauritania, in an eleven years' 
r, wliicb was not, however, prosecuted without frequent 
'Ions. Thus the loi^ portion of the earth's surfiice, 
s subject to the dominion of the Romans, was opened 
ftrradercd accessible, reahsing the idea of the perviits orbit 
& more tnith than we can attaich to the prophecy in the 

pf the Medea as regards the whole earth.f 
• Vtgel., de Re MU., Ui. 6. 
+ Act ii ¥. 371, in the celebrated prophecy wbith, from the tims of 
B Mm of ColumbuB, was iulcrpretod to reUl« Ui the dlaoovei^ cf 
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The enjoyment of a long peace migl^ certainly have led us 
to expect, that the union under one empire of esctensiye coim^ 
tries having the most varied climates, and the fiicility with 
which the officers of state, often accompanied by a numeroos 
train of learned men, were able to traverse the provinces, 
would have been attended, to a remarkable extent, by an 
advance not only in geography but in all branches of natural 
science, and by the acquisition of a more correct knowle^e of 
the connection existing among the phenomena of nature: yet 
such high expectations were not fulfilled. In this long peno4 
of undivided Roman empire, embracing a term of almost four 
centuries, the names of Dioscorides the Cilician, and Gkden of 
Fergamus, have alone been transmitted to us as those of 
observers of nature. The first of these, who increased so ccm. 
siderably the number of the described species of plants, is &r 
inferior to the philosophically combining Theophiastes, whilst 
the delicacy of his manner of dissecting, and the extent of his 
physiological discoveries, place Galen, who extended his 
observations to various genera of animals, " very nearly as 
high as Aristotle, and, in some respects, even above hun." 
This judgment embodies the views of Cuvier.* 

Besides Dioscorides and Galen, our attention is called to a 
third and great name— 4hat of Ptolemy. I do not mention 
him here as an astronomical systematiser, or as a geographer, 
but as an experimental physicist, who measured re&action, 
and who may, therefore, be regarded as the founder of an im- 
portant branch of optical science, although his incontestible 
claim to this title has been but recently admitted.f However 

* Cuvier, Hist, des Sciences naturelles, t. i. pp. 812-328. 

+ Liber Ptholemei de optids sive aspecUbiu; a rare mannsciipt 
of the Royal Library at Paris (No. 7310), which I examined on the occar 
sion of discovering a remarkable passage on the refraction of rays in 
Sextus Empiricus (adversus Astroloffos, lib. v. p. 351, Fabr.). The 
extracts which I made from the Paris manuscript in 1811 (therefore 
before Delambre and Venturi), will be found in the introduction to mj 
Becueil d'Observatians astronomiqueSf t. i. pp. Ixv.-lxx. The Greek 
original has not been preserved to us, and we have only a Latin translation 
of two Arabic manuscripts of Ptolemy's Optics, The name of the Latin 
translator was Amiracus Eugenius, Siculus. Compare Yenturi, Comr 
ment. sopra la storia e le teorie deW Ottica, Bologna, 1814, p. 227; 
Delambre, Hist^ de VAsironomie ancienne, 1817, t. i.p. 61, and t. iL pp. 
410-432. 
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tportant were the advances made in the sphere of oi^anie 
b, and in tho general views of comparative zootomy, oHt 
tttentiou ia yet more forcibly arrested by those physical exp&- 
amenls on tiie passage of a ray of light, which, preceding die 
iod of the Arabs 1^ an inten-al of five hundred years, mark 
first step in a newly o]iened course, and the earliest indica- 
ioa of a Btiiving towards the cstahliiihuieut of mathematical 



disdi^uished men whom we have already named as 
bfft^t*";; B. scientific lustre on ILe age of the imperial rulers 
* Home, were all of Greek origin. The profound aritUmeti- 
1 and algebraist Diophantus (who was still unacquainted 
li the nee of symbola), belonged to a later period.* Amid 
different directions presented by intellectual enttivation in 
~ empire, tlie palm of superiority remained with die 

aces, as the older and more happily oi^nised 
iple, but after the gradual downfall of tlio Egypto-Alesan- 
Bchool. the dimmed sparka of knowledge and of intellect 
Ui investigation were scattered abroad, and it was not until 
Ister period that thoy reappeared in Greece and Asia Minw. 
a ifl tiie oaso in all imlimited monarchies, embracing a vast 
Eteut of the most hetert^eneous elements, tlie eflbrts of tbft 
aaaaa government were mainly directed to avert, by miS- 
■y restraint and by meane of the internal rivalry existing in 
tor divided administration, the threatened dismemberment 
F die political boud ; to conceal, by an alternation of severity 
id mddness, the domestic feuds in the house of the Ocosfure, 
ad to give to the different de;>endencies such an amount of 
nee, imder the sway of noble ndere, as an imchecked and 
itienl^ endured despotigm is able periodically to afford. 

Hie atteinment of universal sway by the Romans oertaioiy 
■unated Irom the greatness of the national character, and 
am the continued maintenance of rigid morals, coupled with 
h^^ sense of patriotiem. When once universal empire was 
ittBuied. these noble qualities were gradually weakened and 
ritciBd under tJie unavoidable influence of the new relations in- 
duced. Tho characterifitic aeuBitiveness of separate individuals 

Letmnnc BbcnrB, from the occurrence of the biiBliail murder of the 
boghter of Theon of Ale:raiidrin, that tbe much cDotestod epoflh of 
ZHcipluuiluB cannot be placed later thui the year 389 {Sur VOrigiite 
da Zodiaqu^ pretendtia fgrjjitifni, 1B3T, p. 26). 
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became extinguished with the national spirit, and thus vanished 
the two main supports of free institutions — ^publicity and indi- 
viduality. The eternal city had become the centre of too 
extended a sphere, and the spirit was wanting which ought 
to have permanently animated so complicated a state. Chns- 
tianit}'' became the religion of the state when the empire was 
already profoundly shaken, and the beneficent effects of the 
mildness of the new doctrine were frustrated by the dogmatic 
dissensions awakened by party spirit. That dreary contest 
of knowledge and of faith had already then begun, which 
continued through so many centuries, and • proved, under 
various forms, so detrimental to intellectual investigation. 

If the Roman empire, from its extent and the form of con- 
stitution necessitated by its relations of size, was wholly 
unable to animate and invigorate the intellectual activity of 
mankind, as had been done by the small Hellenic republics in 
their partially developed independence, it enjoyed, on the 
other hand, peculiar advantages to which we must here allude, 
A rich treasure of ideas was accimiulated as a consequence of 
experience and numerous observations. The objective world 
became considerably enlarged, and was thus prepared for that 
meditative consideration of natural phenomena which has 
characterised recent times. National intercourse was ani- 
mated by the Roman dominion, and the Latin tongue spread 
over the whole west, and over a portion of Northern Africa. 
In the east Hellenism still predominated long after the 
destruction of the Bactrian empire under Mithridates the I., and 
thirteen years before the irruption of the Sacse or Scythians. 

With respect to geographical extent, the Latin tongue 
gained upon the Greek, even before the seat of empire had 
been removed to Byzantium. The reciprocal transfusion of 
these two highly organised forms of speech which were so rich 
in literary memorials, became a means for the more complete 
amalgamation and union of different races, whilst it was likewise 
conducive to an increase of civilisation, and to a greater sus- 
ceptibility for intellectual cultivation, tending, as Pliny says, 
" to humanise men and to grive them one common country."* 

* This beneficial influence of civilisation, exemplified by the eztendoii 
of alanguage in exciting feelings of general good will, is finely characterised 
in Pliny's praise of Italy: " omnium terrarum alumna eadem et parens 
niunine Deihn electa, quss sparsa congregaret imperia^ ritusque moUire^ 
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However much the langtiages of the barliariana, the iluiab, 
" HTOjn, as Pollux terms them, may have been gcnorally 
}ised, there were some caaea in which, according to the 
nplcs of the Lagides, the translation of a literary work 
1 the Pmilc was undertaken in Rome by order of the 
lorittes; thus, for instance, we £nd that Mago'a treatise on 
ricnlture was translated at the command of the Roman 

Whilst the empire of the Romans eitonded in the Old Con- 
it as fer westward as the northern shores of the Medi- 
neon — reaching to its estreraest confines at the holy 
toumtory — its eastern Lmit, even under Trajan who navi- 
' the Tigris, did not advance "beyond the meridian of the 
in Gulf. It was in this direction that the progress of 
international contact produced by inland trade, whose 
Rllta were so important with respect to geography, was 
"' strongly manifested during the jjcriod under considero- 
After the downfall of the Gncco-Bactrian empire, the 
riving power of the Arsacids fevoiircd intercourse with the 
, although only by indirect channels, as the Romans 
impeded by the active commercial intervention of the 
rthians from ontoring into relations of direct intercourse 
!& the inhabitants of the interior of Asia. Movements, 
which emanated from the remotest parts of China, produced 
the most rapid, although not long- persistiug changes in the 
political condition of the vast territories which lie between 
the TolcBjiic celestial mountains (Thian-schan), and the chain 
of the Kuen-Lun in the north of Thibet. A Chinese expedi- 
tion subdued the Hiungnu, levied tribute from the small terri- 
tory of Khotun and Kaschgnr, and carried its victorious arms 
Bs far as the eastern shores of the Caspian. This great expe- 
dition, which was made in tlie time of Vespasian and Domitian, 
was headed by the general Pantsehah, under the Emperor 
Mingti, of the dynasty of Han. and Chinese writers ascribe a 
grand plan to the bold and fortunate commander, maintaining 
that he designed to attack the Roman empire (Tathain), but 
WB8 deterred by the admonitory counsel of the Persians.* 

populorum diseordee ftraaque linguaa sennonis commereio contta- 

, ooiloquia, et humanitatem homini. daret, braviterquB oaa cuncta- 

mm genliara in toto orbs patria tjeret." (Flin., Jiiat. Nat., iii. B.) 
' Klaprolh, Tableava Hiatariqiut de CAaie, 1S26, pp. fifi-BT. 
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Thus there arose connoctions between the shores of the Dead 
Sea, the Schensi, and those territories on the Oxus, in which 
an auimated trade had been prosecuted from an early «^ 
with the nations inhabiting the coasts of the Black Sea. 

The direction in which the stream of immigration indined 
in Asia was from cast to west, whilst in the New Continent it 
was from north to south. A century and a half before our 
era, about the time of the destruction of Corinth and Carthage, 
the first impulse to that " immigration of nations,'' whioh £d 
not, however, reach the borders of Europe until five hundred 
years afterwards, was given, by the attack of the Hiungna (a 
Turkish race confoimded by De Guignes and Jobann Miiller 
with tlic Finnish Humis) on the fair-haired and blue-eyed Tnfld 
(Getaj ?). probably of Indo-Germanic descent,* and on die Usnn, 
who dwelt near the wall of China. In this manner tiie stream 
of population flowed from the upper river valleys of the 
Hoang-ho westward to the Don and the Danube, and tin 
opposite tendencies of these currents, which at first brought 
the difierent raoes into antagonist conflict in the northaani 
parts of the Old Continent, ended in establishing friendly 
relations of peace and commerce. It is when considered 
from this point of view, that great currents of migration, 
advancing like oceanic currents between masses which axe 
themselves unmoved, become objects of cosmical importance. 

In the reign of the Emperor Claudius the embassy of 
Rachias of Ceylon came to Rome by way of Egypt. Under 
Marcus Aurelius Antoninus (named An-tun, by the writers 
of the history of tlie dynasty of Han), Roman legates visited 
the Chinese court, ha^ing come by sea by the route of Tonldn. 
We here observe the earliest traces of the extended inter- 

* To this &ir-haired, blue-eyed Indo-Qennanic, (Gothic, or Ariiii 
race of Eastern Asia, belong the Usiui; Tingling, Hiitis, and great YuetL 
The lagt arc called by the Chinese writers a Thibetian nomadic raoe^ 
who, three hundred years before our era, migrated to the district between 
the upper course of the Huang-ho and the snowy mountains of Nanadban. 
I here rcoalthis descent, as the Seres (Plin., vi 22) are also described af 
" rutilis comis et cseruleis oculis," (compare Ukert, Oeoffr, der Griedu 
und Romer, th. iii. abth. 2. 1845, s. 275). We are indebted for the know- 
ledge of these imr-haired races (who, in the most eaatem part of ABi% 
gave the first impulse to what has been called " tiie great migmtian di 
nations "), to the researches of Abel Bemusat and Elafnoth, which belong 
to the most brilliaat hlBtorical discorerieiQf chut age. 
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lurse of the Ronmns with China and India, aiscc it is highly 

obabie lliat the knowlet^e of the Greek sphere and zodiac, 

■well aa that of the oatrological phmetaiy week, was not 

[y difiused until the fiist century of our era, and that 

then effected by means of this interoouiae between tie 

conntries.* The great Indism mathematicians, Waraba- 

Brabmagupta, and perhaps even Aryabhatta, lived at 

recent period than tbat under consideration;! ^'■''■'^ ^^ 

of knowledge, either discovered by Indian uationa, 

Aeqoently in different and wholly independent directions, or 

'[ug amongst tbesc ancient civibsed i-aces from primitive 

»m, may have penetrated into the west even before the time 
OtOphantus, by means of Ibe e:xtendcd commercial relations 
' ' ig between the Ptolemies and tiie CseaarB. I will not 
attempt to determine what is due to each individual race 
^och, my object being merely to indicate die different 
inela by which an interchange of ideas baa been effected, 
le strongest evidence of tte multipbeity of means, and the 
nt of the advance diat had been made in general inter- 
ne, is testified by tbe colossal works of Strabo and Ptole- 
Tbe gifted geographer of Amasea does not poBseaa tbe 
erical accuracy of Ilipparcbiis, or the mathematieal and 
^ tpbical information of Ptolemy; but bis work surpassei 
aOter geograpiucal labours of antiquity by tbe diversity of 
) Bobjects, and the grandeur of the composition. Strabo, 
be takes pleasure in informing uB, had seen with bis own 
•e a (xrasiderable portion of the Roman empire, " from 
menia to the Tyrrhenian coasts, and from the Euxine to the 
rdacB of Ethiopia." Alter be bad completed tbe historical 
sk of Polybius by the addition of forty-three books, be had 
I oaurage, in hie eighty-third year,| to begin bis work on. 
* Bee -Letromie, in the Obieniatiom critig^KS el arohioioifiqaea sur 
npritetiialiana sodiacalesde Mmd'juiW, 1824,p. 9B, nsweliaaMi 
ir irorfc, Svr forifine prenpte des Zodiaqaea prUendvn igyptiaai, 
■Tjp. 27. 

•f 'Ae sound enquirer, Colobroote, places WaraluimiMra in the iSh, 

gupta It the end of the aiuCh pcntury, and Aryabhatta rathar 

telj between the years 2D0 and 400 of our era. (Compnre 

uin, I7e6er dtn grkchUchai Ur^tning da indiadien Tkirr- 

. . , 18*1, a. 23.) 

J On lio reasjDB oa whicb we base our asBeriion of the Mooodingly 

oommcncemunt of Stiabo'B votk, see Oroskurd'a Geiman tnnda- 

,tiul. 1831, B.XTiL 



656 COSMOS. 

geography. He remarks, "that in his tLn^ the empire of 
the Romans and Parthians had attended the sphere of the 
known world more even than Alexander's campaigns, from 
which Eratosthenes derived so much aid." The Indian trade 
was no longer in the hands of the Arabs alone, and Strabo, when 
in Kgypt, remarked with astonishment the increased number 
of vessels passing directly from Myos Hormos to India.* In 
imagination he penetrated beyond India as far as the eastern 
shores of Asia. At this point, in the parallel of the Pillars of 
Hercules and the island of Rhodes, where, according to his idea, 
a connected mountain chain, a prolongation of the Taurus, tra- 
versed the Old Continent in its greatest width, he conjectured 
the existence of another continent between the west of Europe ' 
and Asia. " It is very possible," he writes,f " that in the same 

* Strabo, lib. i. p. 14; lib. IL p. 118; lib. xvi. p. 781; lib. xyiL pp. 
789 and 815. 

f Compare the two passages of Strabo, lib. i. p. 65, and lihb IL p. 118 
(Humboldt, JSxamen critique de VHiat. de la Oiographie, i, L pp. 152- 
154). In the important new edition of Strabo, published bj QustAT 
Eramer, 1844, th. i. p. 100, ''the parallel of Athens is read for the 
parallel of Thinse, as if Thinae liad first been named in the Pseudo- 
Arrian, in the Periplua Maria Rubric Dodwell places the Pert- 
plus under Marcus Aurclius and Lucius Yerus, whilst according 
to Letronnc, it was written under Scptimius Severus and Caracallt. 
Although five passages in Strabo, according to all our manuscript, have 
Thince, yet lib. ii. pp. 79, 86, 87, and above all 82, in which Eratosthenes 
himself is named, prove decidedly that the reading should be the 
'* parallel of Athens and Khodes." These two places were confounded, 
as old geographers made the peninsula of Attica extend too far towards 
the south. It would also appear surprising, supposing the usual reading 
Givdv KVKXog to be the more correct, that a particular parallel, the Dia- 
phragm of Dicsearchus, should be called after a place so little known as 
that of the Sines (Tsin). However, Cosmas Indicopleustes also connects 
his Tzinitza (Thinae) with the chain of mountains which divides Persia and 
the Romanic districts no less than the whole habitable world into two 
parts, subjoining the remarkable observation, that this division is, accord- 
ing to the ''belief of the Indian philosophers and Brahmins." Compaie 
Cosmas, in Montfaucon, Collect, nova Fatrum.f t. ii. p. 187; and my 
Asie centrale, t. i. pp. xxiii. 120-129, and 194-203, t. ii. p. 413. Coamaa 
and the Pseudo- Arrian, Agathemeros, according to the learned investigft* 
tions of Professor Franz, decidedly ascribe to the metropolis of the Sincfl^ 
a high northern latitude (nearly in the parallel of Rhodes and Athens); 
whilst Ptolemy, misled by the accounts of mariners, has no knowledge 
except of a Thinp three degrees south of the equator (Oeogr^ L 17). I 
eoi\jecture that Thinse merely meant generally, a Cluneae emporiunit a 
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operate zone, near the parallel of TbinoB or Atliene, which 
Mea through the Atlantic Ocean, besideH the world we 
labit, there may be one or more other worlds peopled by 
lings different from ourselves." It is astonishing that this 
pression did not attract the attention of Spanish writers, 
lO, at the beginning of the sixteenth century, believed that 
ry everywhere, in classical authors, found the traces of a 
[owledge of the new world. 

'' Since," as Strabo well observes, " In all works of art wbicli 
designed to represent something great, the object aimed at is 
it the completeness of the individual parts," his chief desire, in 
(pganticwork, is pre-eminently to direct attention to theform 
he whole. This tendency towards a generalisation of ideas 
not prevent him, at the same time, firom prosecuting re- 
rches which led to the establishment of a lai^e number of 
ible physical results, referring more especially to gei^- 
He entered, like Poaidoniua and Polyhius, into the con- 
ion of the influence of the longer or Sorter interval that 
' between each passage of the sun across the zenith ; of 
[num. of atmospheric heat under the tropics and the 
nator; of the various causes which give rise to the changes 
perienced by the earth's smface; of the breaking forth of 
iginally closed seas; of the general level of the sea, which was 
■ady recognised by Archimedes; of oceanic currents; of 
emption of submaiiiie volcanoes; of the petrifactions of 
iUa and the impressions of fishes ; and lastly, of the periodic 



Llor. 

8tral30, Ub. i. pp. 49-60, lib. ii. pp. 95 tmd ^t, lib. vi. p. 277, lib. xrii 

830. Oo tbe elevation, of islands and of continents, sec particu- 

' ■■' L pp. fil. Si, and 59. The old Eleat Xenophanea was led to 

. .. from tbe numerona fo^ n:iarine produetions foand at a disr 

._ ttom the sea, that " the present dry groand bad been msed Iram. 

bottom of tbe Bea," (Origen, Fhiloioplaimeiia, cap. 4). Apuleios 

eoted foB^la nt the time of the Antonlnes from tjie Ocetalian (Maurt- 

iu) mountnina, and attributed tbem t<i the Deacalion flood, to which 

■Bcribed tlio Hsme cbanictcr of universality, as tbe Hebrews to tha 

I of Noah, and tho Mexiesn A2l«ka to that of the Coieox. Fro- 

Jraiii, by means of very careful inyestigatioo, baa refuted the 

entertained by Beekmann and Cuvier, that Apuleius popsesaed a 

"epecimens of natQral lualorj'. [See Beckniann'B fliatory qf 

Bohn's Standard Library (184(1), vol. L p. 285; aai Bisf. 

inat.,i.i,o.UO.) 
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oscillations of tlie earth's crust, a sulject that most espedal]^ 
attracts our attention, since it constitutes the geim of modeni 
geognosy. Strabo expressly remarks, that the altered limits of 
tiie sea and land are to be ascribed less to small inundfttiaiMi 
than to the upheaval and depression of the bottom, far 
^' not only separate masses of rock and islands of different 
dimensions, but entire continents, may be upheaved." Strabo, 
like Herodotus, was an attentive observer of the descent of 
nations, and of the diversities of the different races of men, 
whom he singularly enough calls "land and air animak, whifik 
require much light.''* We find the ethnological distrnctkn 
of races most sharply defined in the Commentaries of JxzIbu 
Csesar, and in the noble eulogy on Agricola by Taeitus. 

(Jnfortimately Strabo's great work, which was so rich in hcb^ 
and whose cosmical views we have already aUuded to, remained 
almost wholly unknown in Roman antiquity until the fiflii 
century, and was not even then made use of by that univeraftl 
collector, Pliny. It was not until the dose of the middk 
ages that Strabo exercised any esser^jtial influence on tiw 
direction of ideas, and even then in a less marked degree than 
that of the more mathematical and more tabularly concise geo- 
graphy of Claudius Ptolemaeus, which was aknost wholly 
wanting in views of a truly physical character. This lattof 
work served as a guide to travellers as late as the sixteaiti 
century, whilst every new discovery of places was always sup- 
posed to be recognised in it under some other appellation. 

In the same manner as natural historians long continued to 
include all recently discovered plants and anirnals under the 
classifying definitions of Linnajus, the earliest maps of the 
New Continent appeared in the atlas of Ptolemy, which Agatho- 
dsemon prepared at the same time tliat, in the remotest part of 
Asia among the highly ci^'ilised Chinese, the western provinces 
of the empire were already marked in forty-four divisioDfl-t 
The universal geography of Ptolemy has indeed the advantage 
of presenting us with a picture of the whole world represented 
graphically in outlines, and nimiericaUy in determinations 
of places, according to their parallels of longitude and lati- 
tude, and to the length of the day; but, notwithstanding the 
constant reference to the advantages of astronomical resnto 

* Strabo, lib. xvii. p. 81Q. 

t Carl Eitter, Asien, th. v. b. 660. 
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■Hrer mere itmeroFy mcoeurcmeiLts by land and eea, it 
|b, onibrtiinatelj-, impossible to ascertain, amongst these tin- 
Bpit^n positiona (upwards of 2500 of which arc given), the 
Htatnre of tlic data on which they nrc .based, and the relative 
Hpobobility which may be ascribed to them, from the itinera- 
^pGs then in existence. 

B The entire ignorance of the polaiity of the magnetic needle, 
^fcidoonsequently of theuseof the compass (which, twelve cen- 
turies and a half bcfoie the time of Ftolcmy, under the Chinese 
Hsmperor Tsingwang, had. been used, together with a icaji tnsa- 
Hww, in the construction of the magnetic cars), caused the 
ESU6t p^fect of the itineraries of the Greeke and Komans to be 
r extremely uncertain, owing to the deficiency of means fot 
I Imi iiiii|^ with certainty the dicectioa or the line which formed 
nfe angle with the meridian.'^ 

^k In proportion as a better knowledge has been acquired, in 
^maieeca times, of the Indian and ancient Persian (or Zend) 
Hnguages, we are more and more astonished to find that a. 
^■nsi portion of the geographical nomenclature of Ptolemy 
^bay lie regarded as an historical monument of the commerci^ 
Hsbdanfi existing between the west and the remotest regions 
BtBoDthem and Central Asia-'j' We may reckon the ^ow~ 

^B * Sw a collection ef the most Btrikini; instanaes of Greek and Boman 
^knim regarding the dircctiooB of ditferent muiuit^uQ diaiua, in ths 
^BkoAoctioa to ray Aeie centraU, t i. pp. xxsvii,— xl. Most batUho- 
^■Mf. hcTCBtigaCionE, respecting the nncertaintr of the numericul biiacB of 
^■MlBT^ positioQB, are to be foand ta 8 treatise of Ukert, in the 
HbWMib; MHUian/liT PMlUegie, Jahrg., tI. 1S3S, b. 314-321. 
^Bt Far exanplee tf Zeml a^ Sui&cnt woids, vbieh huTe beat p«- 
^BbM to ns in PMlemj^B GeogrBphf, see LuBsen, Diss, de Tic^roiOAe 
HiMltl,pp. 6, 9, and IT; 'RvxiuM's Cornniient. surle Tofna, t. i. pp. iciH. 
^^ypB. vid gIxx^— clizxr. ; and m; Sxamen cril. de rHint. de la 
^B^R, t. i. pp. 46-49, In a few cues Rolemy gives both the Saniciit 
^InM^id Qieir BigmS<»tioitB, re for (he ialSBd of Jara " barley island," 
^^d^Uv, D mt^aiau tfHciK infioi, PtoL vii. S (Willulm von Hmii- 
^Bui^ JTAcr die KateiSpraeke, bd. 1 b. 60-63). AccDFding to Busch- 
^Hai^ tbo tvo-stalked biu^ey, Hordenm ditlichoB, ifi etill termed in the 
^Hind^ Indian languages (aa in Hindmtajiee, Bengalee, and Ncpaulose, 
Hpi b tbs Mabratta, Gazerat, and Cingalese languages), as well aa in 
^^' ' D and Malay, yaao, dacA all, or dsckaii, luid in the languaga of 

■' ' ' " "'ble, in the p«H- 

f Hiitdootttat, 
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ledge of the complete insulation of the Caspian Sea as one of 
the most important results of these relations, but it was not 
until after a period of five hundred years that the accuracy of 
the fact was re-established by Ptolemy. Herodotus and Aris- 
totle entertained correct views regarding this subject, and the 
latter fortunately wrote his Meteorologica before the Asiatic 
campaigns of Alexander. The Olbiopolites, from whose lips 
the father of history derived his information, were well ac- 
quainted with the northern shores of the Caspian Sea, be- 
tween Cuma, the Volga (Rha), and the Jaik (Ural), but 
there were no indications that could lead to the supposition 
of its connection with the Icy Sea. Very different causes 
led to the deception of Alexander's army, when passing 
through Hecatompylos (Damaghan), to the humid forests 
of Mazanderan, at Zadrakarta, a little to the west of the 
present Asterabad, they saw the Caspian Sea stretching 
northward in an apparently boundless expanse of waters. 
This sight first gave rise, as Plutarch remarks in his Life of 
Alexander, to the conjecture that the sea they beheld was a 
bay of the Euxino.* The Macedonian expedition, although 
on the whole extremely favourable to the advance of geogra- 
phical knowledge, nevertheless gave rise to some errors which 
long held their ground. The Tanais was confoimded with the 
Jaxartes (the Araxes of Herodotus), and the Caucasus with 
the Paropanisus (the Hindoo Coosh). Ptolemy was enabled, 
during his residence in Alexandria, as well as from the expedi- 
tions of the Aorsi, whose camels brought Indian and Babylonian 
goods to the Don and the Black Sea,t to obtain accurate 
knowledge of the countries which immediately surrounded the 
Caspian (as, for instance, Albania, Atropatene, and Hyrca- 
nia). If Ptolemy, in contradiction to the more correct know- 
ledge of Herodotus, believed that the greater diameter of the 
Caspian Sea inclined from west to east, he might, perhaps, 
have been misled by a vague knowledge of the former great 
extension of the Scythian gulf (Karabogas), and the existence 
of Lake Aral, the earliest definite notice of which we find in 
the work of a Byzantine author, Menander, who wrote a con- 
tinuation of Agathias. J 

* See my Examen crit. de VHist, de la G6ographie, t. ii. pp. 147-188. 

+ Strabo, lib. xi .p. 506. 

4: Menander, de Legationibus Barbarorum ad Bamanos, et Bama- 
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It is to be regretted that Ptolemy, who had arrived at so 

Drrect a knowledge of the complete insulation of the Caspian 

iter it had long been considered to he open, in accordance 

rith the hypothesis of four guUa, and even according to sup- 

Dsed reflections of rimilar fonns on the moon's disc),* should 

Dt have relinquished tlie myth of the unknown southland con- 

ECting Cape Prasum with Cattigara and Thiua; [Sitiarunt 

ttrapolis), joining, therefore. Eastern Africa witli the land 

' Tain (Clina). This myth which supposes the Indian Ocean 

an. inland sea, was based upon views which may be 

i from Marinus of Tyre to HipparchuR. Seleucua the 

ibylonian, and even to Aristotle.f We must limit ourselves 

I these CDsmical descriptions of the progress made in the con- 

mplation of the universe, to a few esamples illustrative of 

e fluctuations of knowledge, by which imperfectly recognised 

HO often rendered stiE more obscure. ITie more the 

if navigation and of inland trade led to a hope that 

le whole of tlie earth's surface might become known, tiie 

jre earnestly did the ever-wakeful imagination of the Greeks, 

pecially in the Alexandrian age under the Ptolemies, and 

r the RoTOHn empire, strive by ingenious combinations to 

e ancient conjcctm:e8 with newly acquired knowledge, and 

lusspeedily to complete the scarcely sketched map of the earth. 

Ye have already briefly noticed that Claudius Ptolemasus, by 

aoptical enquiries which have been in part preserved to us by 

IB Arabians, became the founder ofonebranchof mathematici 

jmca, which, according to Theon of Alesandria, had already 

a uolioed, with reference to the refraction of rays of light, 

tm ad geniea, e rec Bckkeri ct Niebulir., 1829, pp. 300, 619, 623, 

B2S. 

Phitarch, de Facif in orhe lunee, pp. 921, 19 (eompara my ExairuM 

,t. i. pp. 145-181). I have myself mEf, nmong highlj-informed Per- 
witji *, repetition of the l^otliesig of Agesianai, Recording to 
, the marks on the moon's disc, in which riutarch (p. 936, 4) 
lOgiilhe taw "a pecnliar kinc! of ^ioing: mountaics' (volcanoes 1), 
re merely the reftected images of terrestrial lands, seas. Bod istbnmsss. 
BM Penians would saj, for inslnnre, " What vre see through tele- 
pet on the surface of tJie moon are the reflected images of our own 

+ Plolem., lib. IT. cap. 8; llh. lii. cap. S and 5. Compare Letrotme, 
ihtJou/mai de Savaim, 1831, pp. J76..4ao, and 645-655; Hum- 
It, ^KWrtoi erif., t i pp. 144, 161, and 329; t. ii. pp. 370-373, 
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in the Catoptrica of Archimedes.* "We may esteem it as an 
important advance when physical phenomena, instead of being' 
simply observed and compared togeSiet (of which we have memo- 
rable examples in Grreek antiqtdty, in the comprehenBive psendo- 
Aiistotelian problems, and in Roman antiquity in the works of 
Seneca), are intentionally evoked mider altered! eobditions, and 
are then measured.f This latter mode of proceeding diarac- 
terises the investigations of Ptolemy on the refraction of rays 
m their passage through media of tmequal density. P'^olemy 
caused tiie rays to pass from air into water and glass, and 
from water into glass, under different angles of incidence, and 
he finally arranged the results of these ph3rsical experiments 
in tables. This measurement of a physical phenomencm 
called forth at will, of a process of nature not dependent upon 
a movement of the waves of light, (Aristotle, assuming a move- 
ment of the medimn between the eye and the object,) stands 
whoUy isolated in the period which we are now considering.]: 
This 9%e presents, witii respect to investigation into the de- 
ments of nature, only a few chemical experiments by Diosoo- 
rides, and, as I have already elsewhere noticed, the technical 
art of collecting fluids by the process of distillation. § Chemis- 
try cannot be said to have begun imtil man learnt to obtaia 
mineral acids, and to employ them for the solution and libera- 
tion of substances, and it is on this accoimt that the distillatioiL 
of sea water, described by Alexander of Aphrodisias un<kr 
Caracalla, is so worthy of notice. It designates the path by 
which man gradually arrived at a knowledge of the heter<^ 

* Delambre, HiaL de VAatronomie andennet 1. 1. p.liv.; t. ii. p. 661. 
Theon never makes any mention of Ptolemy's Optica, although he lived 
fully two centuries after him. 

f It is often difficult in reading ancient works on physics, to decide 
whether a particular result has sprung from a phenomenon purposely 
caJled forth, or accidentally observed. Where Aristotle {De Ccdo, iv. 4) 
treats of the weight of the atmosphere, which, however, Ideler appeftis 
to deny (Meteorologia veterum Grmcorum et Rovnomorum, p. 2^, he 
says distinctly, " an inflated bladder is heavier than an empty one." Tbe 
experiment must have been made with condensed air, if actualty tried. 

t Aristot., de Anima., ii. 7; Biese, Die Pkihsophie des Ari^ot., bd. 
11. s. 147. 

§ Joannis {Pkiloponi) Grammatids in libr. de Oefierat, and Alexam- 
dri Aphrodis., in Meteorol. Comment. (Venet. 1527), p. 97, b. Compare 
my Examen critique, t. ii. pp. 306-312. 
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nWMifl nature of mibstances, their chemical composition, and 
their mutual affinities. 

The only names which we can bring forward in connection 
iHth the study of oi^anic nature, are the auatomist Marintn, 
Rnfiu of Bpliesua who dissected apes and distinguished 
betwfeen nerves of Bonsation and of motioa; and Chtlcn ffi 
PerganraK, who eclipsed all others. The natural history of 
' teimala by ^lian of PrEeneste, and the poem on fishes l>y 
Oppranus of Cilicia, contain scattered notiueH,bnt no facts based 
on personal examination. It is impo6sihle to comprehend how 
(he enormous multitudes of elephants, rhineceroaes, hippopo- 
tamuses, elks, lions, tigers, panthers, crocodiles, and ostriches, 
which for upwards of fonr centuries were ^ain ill the B«miut 
eirens, should have iailed to advance the knowledge of confi 
mrative anatomy.* I have already noticed the merit of 
IMoseoiides in regard to the eoHection and stndy of plants^ 
and it only remains therefore to observe that his works exer- 
rised the greatest influence on the botany and pharmaceutical 
cliemistry of Ihe Arabs. The botanical gEtrden of the Kontan 
physicittn Antoniiis Castor, who lived to be upwards of a him. 
dred years of age, was perhaps laid out in iadtation of the 
bolanieal gardens of Theophnustes and Mithridatea, but it did 
uot in all probability lead to any ftirtlier advancement in 
wience than did the collection of fossil hones formed by the 
Kmperor Augustus, or the museum of objects and products of 
Batnrc which haa been aseritjeii on very slight foundation to 
Aputeius of MndnMTa.t 

The representation of the eontribtrtions made by the epoch of 
the Roman dominion to cosmieal knowledge, would be incora- 
jvlete, were I to omit mentioning the great attempt made by 
Cuius Plinins Sccundus to comjji ise a description of the uni- 
verse in a work consLsting of thirty-seven books. In the 

* The Knmidiaji Metellus caused 142 elcphajits to be killed in the 
dicns. In the gumeB which Pompcv gave, 6D0 lions and 406 puntheia 
^iai ttSRmbled. AQ^^uElna ntfrificed S50D wild bcaate in the uational 
hstlvfties, aiHt a tender haiband l^meutn tb»t he could not celebrate tiie 
iby of bin wife's death by a sanguinan- gladmlorial fight at Verona, 
''because canttary ninds bad detaio-ed in port tli« ]>anthcra which had 
been boueiit in Africa!" (Plia., Ei^enl., vi. 34.) 

+ See p. S57. Yet Apuloius, an Cuvicr rdmarka (Hiat. des Sciencig 
nrHitrella, t. i. p. 237). was the firnt to describe accnratelj Iho Ixn^ 
fuStik In the oaeond and ifiint Etomacli i>f ttia Aplj'dn. 
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whole of antiquity notitiog similar bad been attempted, and, 
although tlie work grew, from the nature of the undertaking, 
into a species of cncyelopffidia of nature and art (the autior 
himself, in his dedicatioa to Titus, not ecrupling to apply ' 
hia work the then more noble Greek expression FyniKXairoiSfi 
or conception and popular sphere of uniTersnl knowledge), yet 
it must be admitted that, notwithstanding the deficiencv of an 
intemal connection amongst the different parts of which tha 
whole is composed, it presents the plan of a physical descrip- 
tion of the universe. 

Hie Hiatoria Naluralis of Pliny, entitled in the tabulnr 
Tiew which forms what is known as the first book, Historia 
Mundi, and in a letter of hia nephew to his friend Macer still 
more aptly, Nalura: Hieiorim, embraces both the heavenfl 
the earth, the position and course of the heavenly bodies, the 
meteorological processes of the atmosphere, the form of the 
earth's suridce, and all terrestrial objects, irom the vegetable 
mantle with which the land is covered, and the molliisca of tbe 
ocean, up to mankind. Man is considered, according to the 
Tariety of hia mental dispositions and his exaltation of the§B 
spiritual gifts, in the development of the noblest creations of art. 
Ihave here enumerated the elements of ageneral knowledge of 
nature which he scattered irregularly throughout different 
parts of the work. " The path on which I am about ta 
enter," says Pliny, with a noble self- confidence, " is untrodden 
{mm Irila auctorihus ww), no one amongst my own country- 
men, or amongst the Greeks, baa as yet attempted to treat of 
tie whole of natuie under its character of universaUty (nemo 
apud Gracos qui unus omnia Iraclaverii). If my undertaking 
rfiould not succeed, it is, at any rate, both beautiful and noble 
[pukkrum alque magnificum) to have made the attempt." 

A grand and single image floated before the mind of the 
intellectual author, but suffering his attention to be distracted 
by speciahtiea, and wanting the living contemplation of nature, 
he was unoble to hold fast this image. The execution was 
incomplete, not merely from a superfioiality of views, and a 
want of knowledge of the objeets to be treated of (here we, of 
course, can only judge of the portions that have come down to 
ufi), but also from an erroneous mode of arrangement. We 
discover iu the author the busy and occupied man of rank, 
who prided himself on his wnkefulness and nocturnal labour*, 
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but who, undoubtedly, too often confided the loose web of an 
endless compilation to bis ill-infonned dependents, wHlst he 
was himself engaged in Buperintending the management of 
public affiiirs, when holding the place of Governor of Spain, 
or of a superintendent of the fleet in Lower Italy. This taste 
for compilation, for the laborious colleetion of the sepa- 
nite observations and facts yielded by science as it then 
existed, is by no means deserving of censure, but the want ot 
success that has attended Pliny's undertaking is to be ascribed 
to bis incapacity of mastering the materials accumulated, of 
bringing the descriptions of nature under the control of higher 
and more general views, or of keeping in sight, the point of 
view presented by a comparative study of nature. TTie germs 
of such nobler, not merely orographic but truly ,geognostic 
■views, were to be met with in ilratosthenes and Strabo, but 
Pliny never made use of the works of the latter, and only on 
one occasion of those of the former; nor did Aristotle's his- 
tory of animals teach him their division into laj^ classes 
liased upon internal organisation, or lead him to adopt the 
method of induction, M'hich is the only safe means of generalis- 
ing results. 

Beginning with pantheistic considerations, Pliny descends 
ftam the celestial regions to terrestrial objects. Ho recognises 
" B necessity of representing the forces and the glory of 
hire {natvra vis atque majeitas) as a great and comprehen- 
e whole (I woidd here refer to the motto on the title of my 
ork), and at the beginning of the Third Book he distin- 
guishes between general aiLd special ge(^;rap!iy; but this 
jlistinction is again soon neglected when he becomes absorbed 
in the dry nomenclature of countries, mountains, and rivers. 
me greater portions of Books VIII.-XXVIl., XXXili. 
And XXXIV., XXXVI. and XXXVII., consist of categorical 
Enumerations of the three kingdoms of nature. Pliny the 
Younger, in one of his letters, justly characterises the work of 
'a uncle as " learned and fidl of matter, no less various than, 
itnrc herself {opus diffusum. erudilum, nee minus variuin 
fMun tJEua tialura)." Many things which have been made 
ml^ects of reproach agauist PBny as needless and irrelevant 
Umixtures, rather appear to mc deserving of praise. It has 
always afforded me especial gratification to observe that he 
' s BO irefiuently, and with such evident partialis to the 
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Influence exercised by nature on tlic civiliaadon and meiili)! 
deTelopment of mankind. It must, however, be Euimitted dmt 
his points of connection are seldom felicitously chosen (oe, Eor 
iastanee, iu VII. 24-47; XXV. 2; XXVI. 1; XXXV. 2; 
XXXVI. 2-4; XXXVII. 1). Thus the consideration of tie 
nature of mineral and vegeuJilc substances leads to the intio- 
ductioR of a fragment of the history of the plastic arts, but 
this brief notiee itas beiiome more unportant in the present 
state of our knowledge than all that we can gather regarding 
descriptive natural history from the rest of the work. 

The style of Pliny evinces more spirit and animation than 
true dignity, and it is seldom Ibat his descriptions possess any 
degree ofpictoi-iul distinctness. We feel that the author has 
drawn hiti impreHsions from books and not from nature, how- 
ever &eely it may have been presented to him in the difierent 
re^ons of the earth which he %isitcd. A grave ajid sombre 
time of colour pervades the whole composition, and this sen- 
timental feeling is tinged with a touch of bitterness whenever 
te enters upon the couaideration of the conditions of mnu and 
}us destiny. Ou these occasions, almost as in the writiDgs of 
Cicero, although with less simpUcity of diction,* the a^ect 
of the grand unity of nature is adduced as productive of 
encouragement and consolation to man. 

The conclusion of the Hutoria Naturalis of Pliny — the great- 
est Roman memorial transmitted to the Kt^'rature of the middle 
^;es — is composed in a true spirit of cosraical description. It 
contains, in the condition in which we have possessed it sinoe 
1831,t a brief consideration of the comparative natural history 
t£ countries in different zones, an eulogium of SoutheiD 
Europe between the Mediterranean and the chain of the Alps, 
and a description in praise of the Hesperian sky, " wbere the 
temperate and gentle mildness of the climate had,'' accordii^ 
to tk dogma of the older Pythagoreans, " early hastened flu 
liberation of mankind from barbarism." 

• " Eat Enim animornro ingeniornmqne natnrale quoddam qnrf 
pabulum coDBidemtio contempLatioquo natune. Erigimur, ciatiore* 
fieri rideionr, humana dcHpicimoa, cogitanteeqne supcra atque c(el£«tit 
luee noBfra, at osigna et mimma, contemnimua." (Cic, Acad,, ii. ■*!.] 
_ + Pllo.. xxirii, 13 (E(i. Sillig., t. V. 1836, p. 320). All carUec edi- 
tions closed with the words " Hiapaniam qtiaounque Bmbitiir nari." 
The MDtlosion of the work was diacoverod iu 1S31, in s Bambwg 
Codu^ bf Eerr Lsdwig v. Jan, Profawor M Sohireiiifurt. 
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The influence of the lioman dominion as a constant dement 
4}f union and fusion required the more urgently and forcibly 
to be bitttight forward in a history of the contemplation of the 
laniTerse, since we are able to recognise the traces of this 
ioflueiice in Jtii remotest couscquencoB even at a period when 
^he bond of piJitical union had become less compact, and wae 
aven partially destroyed by the inroads of barbarians. Clau.- 
^iBS, who stands forth in the decline of literature during the 
Tp.tter and more diitturbed age of ThcodosiuB the Great and 
Iiis sons, distinguished for the eadowment of a reviTod poetic 
fToductiveness, still Biugs, in too highly laudatory sixains, 
^Qie dominion of the Komans.* 

ffae eU, w grenmaa viOot qua wla ne^U, 
Umaamimiiiie gemii commuai aamiae/ovit, 
JUairis, noa doiaiiue, rttu; civesqv^ vomvil 
Qi/os dotiaiit, nexu^ve pio longingiia reviaxil. 
Hvjve pac^tdg debem,ua mori^iis amrns 
Qvhd T^vU jmtriis rtffii^nifnu fititur hoipet. . . , 
External means of constraint, artificially arranged civil 
^ggtitutions. and long continued serritude, might eertoinly 
^d to unite nations by destroying the individual existence 
gS each one, but the feeling of the unity and common condition 
of the -wholehumaarace, and of the equal rights of all men, has 
& nobler origin, and is based on the internal promptings of 

t^irit and on the force of rehgious convictions. Christianity 
materially contributed to call forth this idea of the uni^ 
of the human race and has thus tended to exercise a 
bvourable influence on the humanisation of nations in their 
morab, manners, and institutions. Although closely inter- 
IroTen with the earliest doctrines of Christianity, this idea of 
]itiinanity met with only a slow and tardy recognition, for at 
(he lime when the new faith was raised at Byzantium, from 
poUticnl motives, to be the eatahlishcd religion of the state, its 
adherents were already deeply involved in miserable party 
ffisKnsions, whilst intercourse with distant nations was 
nnpeded, and the foundations of the empire were shaken ia 
directions by eitemal assaults. Even the personal 
of entire races of men. long found no protection in 
states, from ecclesiastical landowners and corporate 
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Such unnatural impediments, and many others which stand 
in the way of the intellectual advance of mankind and the 
ennoblement of social institutions, will all gradually disappear. 
The principle of individual and political freedom is implanted 
in the ineradicable conviction of the equal rights of one sole 
human race. Thus, as I have already remarked,* mankind 
presents itself to our contemplation as one great fraternity, 
and as one independent unity, striving for the attainment of 
one aim — ^the free development of moral vigour. This consi- 
deration of himianity, or rather of the tendency towards it, 
which sometimes checked, and sometimes advancing with a 
rapid and powerful progressive movement, — and by no means 
a discovery of recent times, — ^belongs, by the generalising influ- 
ence of its direction, most specially to that which elevates and 
animates cosmical life. In delineating the great epoch of 
the history of the universe, which includes the dominion of 
the Romans and the laws which they promulgated, together 
with the beginning of Christianity, it would have been impos- 
sible not to direct special attention to the manner in which 
the religion of Christ enlarged these views of mankind, and to 
the mild and long-enduring, although slowly operating, influ- 
ence which it exercised on general, intellectual, moral, and 
social development. 

* See p. 368, and compare also Wilhebn Tim Humboldt, Ueber die 
Kam-SpracJie, bd. i. a. zzxriii. 



IVASION OF THE ARABS 
THIS BBAKCH OF TH 

EVSOPEAK CUITUKB.- 

NATIONAI, 

A COMMUNION 

MEDICINE AND CHEM 

SICAL GEOGRArHT. ASTH.0NOMY AND 

IN 

Ek lie preceding sketch of the history of the physical contcin- 
'ition of the universe we have akeaxly considered four 

incipal momenta in the gradual development of the rec<^- 

tion of the unity of nature, viz.; — 

tl. The attempts made to penetrate from the basin of the 
sditerranean, eastward, to the Euxine and Phasis; south- 
tard, to Ophir and the tropical gold-landa; and westward, 
tough the Pillars of Hercules, into the "all encircling 
ean." 

2. The Macedonian campaign, under Alexander the Great. 

3. The age of the Ptolemies. 

4. The universal dominion of the Romans. 

We now, therefore, proceed to consider the important 
fluence esevcised on the general advancement of the 
lysicnl and mathematical sciences, first, by the admixture 
' the foreign elements of Arabian culture with European 
rilisation, and, six or seven centuries later, by the mari- 
ne diseoveries of the Portuguese and Spaniards ; and hke- 
K their influence on the knowledge of the earth and the 
jions of space, with respect to form and measurement, and 
the heterogeneous nature of matter, and the forces inherent 
it. The discovery and exploration of the New Continent, 
the range of its volcanic Cordilleras and its elevated 
, where chraates are ranged in strata, as it were, above 
another, and the development of vegetation within 120 
of latitude, undoubtedly indicates the period which 
presented, in the Hbortest period of time, the greatest 
lundonce of new physical observations to the human mind. 
From this period the extension of Cosmical knowledge 



570 COSMOS. 

ceased to be associated with separate and locally defined poK- 
tical occurrences. Great inventions now first emanated fix>m 
spontaneous intellectual power ; and were no longer Bciidj 
excited by the influence of separate, external causes. The 
human nund, acting simultaneously in seyeral directions, 
created, by new combinations of thought, ijew organs, by which 
the human eye could alike scrutinise the remote regionB of 
space and the delicate tissues of animal and vegetable Btructures 
which serve as the very substratum of life. Thus the whole of 
the seventeenth century, whose commencement was briUiaatly 
signalised by the great discovery of the telescope, togd;her 
with the immediate results by which it was attended — ^from 
Galileo's observation of Jupiter's Satellites, of the crescentif 
form of the disc of Venus, and the spots on the sun, to lit 
theory of gravitation discovered by Newton — ranks as thf 
most important epoch of a newly-created physical astronomy* 
This period constitutes, therefore, from tiie unity of the 
efforts made towards the observation of Ihe heayenly bodifll» 
and in mathematical investigations, a sharjdy-^iefined seotUB 
in the great process of intellectual development, which, oaoft 
then, has been characterised by an uninterrupted progress. 

In more recent times, the difficulty of signalising separatemo- 
menta increases in proportion as hmnan activity becomes moie 
variously directed, and as the new order of sodal and political 
relations binds all the various branches of science in one 
closer bond of imion. In some few sciences, whose deveh^ 
ment has been considered in the history of the physical cpSr 
templation of the universe, as, for instance, in chemistry aad 
descriptive botany, individual periods may be instanced, evtt 
in the most recent time, in which great advancement has beeB 
rapidly made, or new views suddenly opened, but, in ihe his- 
tory of the contemplation of the imiverse, which, from its 
very nature, must be limited to the consideration of thoic 
facts regarding separate branches of science, which most 
directly relate to the extension of the idea of the Cosmos caor 
sidcred as one natural whole, the connection of definitB 
epochs becomes impracticable, since that which we have 
named the process of intellectual development pre-suppoees 
an iminterrupted simultaneous advance in all spheres of Cos- 
loical knowledge. At this important point of separation 
between the down£Edl of the universal dominion of the JEtomans 



I ^le introduction c^ a new and foreign element of cmliso- 
I. by means of the first direct contact of our continent 
b tlkc land of the tropics, it appeiu-s desirable that we 

mid throw a general glance over the path on which we are 

oat to enter. 

IThe Ambs, a people of Semitic origin, partially dispelled 

f barbarism which Imd Bhronded Europe for upwards of 

Imndred years after the etorms by which it had been 
in, from the aggresaiona of hostile nations. The Arabs 
VM back to the imperishable soiirces of Greek pbiloso- 

r; and besides the influenee thus exercised on scientific 
ptivatioa, they have also extended and opened new paths in 
) domaia of natural iuTestigation. In our continent these 
' orbing stormB began under Yalentinian I., when the Huna 
Pinniah, not Mongolian origin) penetrated beyond the Don. 
Ifae closing part of the fourth century, and subdued, first 
^.Alani.andsubseijuently, with their aid. the Ostrogoths. In 
i remote parts of Eastern Asia, the stream of migratory 
fitHia had already been moved in its onward course for 
1 centuries before our era. The first impulse was 
Bs we have already remarked, by the attaik of the 
i Turldah race, on the fair-haired and blue-eyed 
1, probably of Indo-Germanic origin, who bordered on 

1 ITueti (Geti), and dwelt in the upper river valley of the 
^IK), in the north-west of China. The devastating 
a of migration directed from the great wall of China, 
k was erected as a protection against the inroads of tbe 
pm (214 B. c), flowed on through Central Asia, north 
e oham of the Celestial mouutaina. Tbeae AEdatic hordes 

fe uninfluenced by any religious zeal before they entered 
rope, and some writers have even attempted to show that 
p Mc^uls were not as yet Buddhists when they advanced 
'oriously to Poland and Sdeaia.* Wholly dilfercut rcla- 

I? w lias often Iwea asserted, Chorloa Martcl, by hia victory at 
Hk protected Ceutisl Europe st'auiEb the MussultasD invasion, it 
mi M maiatujiied, vith equal JugLiEe, that tlie retroat of tiie Moguls 
[ the battle of Liegnitz pnivtntcil Buddhism from peneCnitiug to tliie 
U of Ihe Elbe aai Uie Bhine. The Moogoliaa battle, wliii^li was 
1* ia the plain of Wahlelatl;, near I^iiegoitz, and in which Daka 
ttj Iha Pimu fell fighting bravely, toolt place on the 9th of April,]2il, 

Jean after Eapt«c1iak (Kamlschatha), and BuBua became anlgectta 
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tions imparted a peculiar cliaracter to the warlike aggressions 
of a more southern race— the Arabs. 

Remarkable for its form, and distinguished as a detached 
branch of the slightly articulated continent of Asia, is situated 
the peninsula of Arabia, between the Red Sea and the Persiaii 
Gulf, the Euphrates and the Syro-Mediterranean Sea.* It is 
the most western of the three peninsulas of Southern Asia, anl 
its vicinity to Egypt, and to a European sea-basin, gives it 
signal advantages in a political no less than a commercial 
point of view. In the central parts of the Arabian Peninsula 
lived the tribe of the Hedschaz, a noble and valiant race, im- 
learned, but not wholly rude, imaginative, and, at the same 
time, devoted to the careful observation of all the processes of 
free nature, manifested in the ever-serene vault of heaven, 
and on the surface of the earth. This people, after having 
continued for thousands of years almost without contact with 
the rest of the world, and advancing chiefly in Nomadic 
hordes, suddenly burst forth from their former mode of life) 
and acquiring cultivation frt)m the mental contact of the 
inhabitants of more ancient seats of civilisation, converted 
and subjected to their dominion the nations dwelling between 
the Pillars of Hercules and the Indus, to the point where the 
Bolor chain intersects the Hindoo Coosh. lliey maintained 
relations of commerce, as early as the middle of the ninlii 
century, simultaneously with the northern countries of 
Europe, with Madagascar, Eastern Africa, India, and China; 
diffused languages, money, and Indian numerals, and founded 
a powerful and long-enduring commimion of lands united 
together by one common religion. In these migratory 
advances great provinces were often only temporarily occu- 
pied. The swarming hordes, threatened by the natives, on!^ I 
rested for awhile, according to the poetical diction of their 

the Asiatic horde, under Batu, the grandson of Ghengis Khan. Bat 
the earliest introduction of Buddhism among the Mongolians took 
place in the year 1247, when, in the east at Leang-tscheu, in Ibt 
Chinese province of Schensi, the sick Mongolian Prince Godan caused 
the Sakya Pandita, a Thibetian archbishop, to be sent for, in order to 
<»re and convert him. (Klaproth in a manuscript fragment " Ueb«f 
die Verhreitung des Buddhismvs im dstlichen und nOrdlichen Asitu^^ 
The Mongolians have never occupied themselves with the conversion of 
4Hmquered nations. 
* See p. 295. 
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own hiatorians, " like groups of clouds which the winds ere 
long will scatter abroad," No other loigratory movement 
haa presented a more striking and instructive character; and 
it would appear, as if the depressive influence, manifested in 
eircumacribing mental vigour, and which was apparently in- 
Went in Islamism, acted less powcriiilly on the nations under 
the dominion of the Arabs than on Turkish races. Persecution. 
for the Bake of religion was here, as everywhere, even among 
Christians, more the result of aa unbounded, dogmatising 
despotism, than the consequence of any original form of 
belief, or any religious contemplation existing amongst the 
people. The anathemas of the Koran are especially directed 
against superstition and the worship of idols, amongst races 
of AramtEic deBCent.* 

As the life of nations is, independently of mental culture, 
determined by many external conditions of soil, climate, and 
vicinity to thi! sea, we must here remember the great 
varieties presented by the Arabian peninsula. Although 
the first impulse towards the changes effected by the Arabs in 
the throe continents emanated irom tile IsmacHtish Hedschaz, 
snd owed its principal force to one sole race of herdsmen, 
the littoral portions of the peninsula had continued for thou- 
Bands of years, open to intercourse with the rest of the world. 
In order to imderstand the connection and existence of g;reat 
and singular occurrences, it is necessary to ascend to the 
primitive causes, by which they have been gradually prepared. 
— Towards the south-west, on the Erythrean Sea, lies Yemen, 
b ancient seat of civilisation (of Saba), the beautifiil, fruit- 
, and richly cultivated land of the Joctanidie.t It pro- 
e (the lebonak of the Hebrews, perhaps the Boa- 



CB the contrast between the tjTannical measures of Motewekkll, 

1 Calipb of the boufe of the Abitssides, against Jews anil 

9 (JoBcph von Hammer, Ueber die Landeroervudtwig vnter 

\ ChalifaU, 1835, s, 27, 86. und 117), and the mi!d toleraQco of 

C miere in Spain (Conde, Hint, di la I>ominai:io'a de las Arahea 

~ _ ia, T. I 1820, p. 67). It ahonld also be remembered, that 

-,' nfter the taking of Jerasalem, tolerated aveiy rite of Christian 

" I, «nd concluded a treaty with the Patriarch favourablo to tie 

OB. (Fundgrubea dea Orimis, Bd. v. s. 68.) 

Fonld appear from tradition, that a branch of the Hebrews rai- 

" cm Arabia, under the najno of Jokthan (Qachthan,) be- 
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wellia thurifera of Colebrooke),* myrrh, (a species of amyris, 
first accurately described by Ehrenberg,) and the so-called 
balsam of Mecca, (the balsamodendron gileadense, d 
Kimth). These products constituted an important brandi of 
commerce between the contiguous tribes and the Egyptians, 
Persians, and Indians, as weU as the Greeks and Bomam; 

fore the time of Abraham, and there fomided floarij^ting kingdoiai- 
(Ewald, Geschichte des Volkes Israel, Bd. i. s. 837 und 450.) 

* The tree which furnishes the Arabian incense of Hadramaat, edfl)- 
brated from the earliest times, and which is never tobefonnd in the Wtui 
of Socotora, has not jet been discovered and determined by any botaniBt^ 
not even by the laborious investigator Ehrenberg. An article sfanilff 
to this incense is found in eastern India, and particularly in Borndd- 
cund, and is exported in considerable quantities from Bcnnbfl^ to 
China. This Indian incense is obtained, according to Colebrooke {Ad- 
atic Researches, vol. iz. p. 377), from a plant made known by BffiC- 
burgh, BosweUia Ihurifera, or serrata, (included in Kunth's fiumly <^ 
Burseracece). As from the very ancient commercial connections between 
the coasts of southern Arabia and western India (Gildemeister, 8er^ 
torum Arahum Loci de rdms Indids, p. 85), doubts might be enter- 
tained as to whether the Xi^avog of Theophrastus, (the thus k the 
Bomans), belonged originaUy to the Arabian peninsula, Lassen's ran&ik 
(Indische Alterthuniskunde, Bd. i. s. 286), that incense is called "^ 
wana, Javanese, i. e., Arabian/' in Amara-Eoscha itself becomes veiy iiD* 
portant apparently implying that this product is brought to India from 
Arabia. It is called TitruscJika' pindaka* siMd, (liiree names signitr* 
ing incense,) "ydwand" in AmararKoscha. (Amarakocha, publ per 
A. Loiseleur Deslongchamps, P. i. 1839, p. 15d.) Dioscorides alw 
distinguishes Arabian from Indian incense. Carl Bitter, in his ezeel- 
lent monograph on the kinds of incense (Asien, Bd. viii. Abth. i. a. 
356-372), remarks very justly, that, from the similarity of climate, 
this species of plant {BosweUia thurifera,) might be diffused from Indta 
through the south of Persia to Arabia. The American incense {Oiiba- 
num americanum of our Pharmacopoeias,) is obtained from Idea guja- 
nensis, Aubl. and Idea tacamahaca, which Bonpland and myself fre- 
quently found growing on the vast grassy plains (Llanos) of CalaboBO, 
in South America. Idea, like BosweUia, belongs to the family of 
Burseracece, 

The red pine (Pinus abies, Linn.,) produces the common inceme 
of our churches. The plant which bears myrrh, and which Briice 
thought he had seen, (Ainslie, Maieria Medica of Hindostcm, Madrn, 
1813, p. 29), has been discovered by Ehrenberg, near el-Gisan in Arabia, 
and has been described by Nees von Esenbeck from the specimens col- 
lected by him, under the name of Balsamodendron myrrha. The 
Balsamodendron Kotaf of Kunth, an Amyris of Fozskasl, was long 
erroneonaiy regarded aa the true myrrh-tree. 
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aad it ■was owing to their abundance and luxuririance that 

the country acquired the designation of " Arabia Felis," 

which occurs as early as in the wrilicga of Diodorus and 

•fitiabo. In the south-eAst of the peninsula, on the Persian 

kdf, and opposite the PhtEnician settlementa of Amdua imd 

Jidus, lay Gerrha, an important emporium for Indian articles 

I commerce. 

f Although the greater part of the interior of Arabia may 
b termed a barren, treeless, and sandy waste, we yet meet 
k Oman, betvreen Jailan and Basna, with a whole range of 
"(fl-cultivated oases, irrigated by subterranean canals; and 
► are indebted to the meritorious activity of the traveller, 
'dlsted, for the knowledge of three mountain chains, of 
Bdchthehighestand wood-crowned summit, named Dschebel- 
mrhriar , rises sis thousand feet above the level of the sea 
" a Maskat.* In the hilly eountry of Yemen, east of Loheia, 
1 in the littoral range of Hedscha^, in Asyr, and also to 
1 east of Mecca, at Tayef, there are elevated plateaux, 
UBe perpetaally low temperature was known to the geo- 
[npher, Edrisi.t 

.; "Die BBme diversity of mountain landscape characterises 
e peninsula of Sinai, the Copper-land of the Egyptians of 
6 old kingdom, (before the time of the Hyksos,) and the 
Jhy valleys of Petra. I have ahcady elsewhere spoken of 
« Phoemcian commercial settlements on the most northern 
1 of the Ked Sea, and of the expeditions to Ophir, 
I Hiram and Solomon, which started from Ezion-Geber.J 
Knbta, and the neighboming island of Socotora, (the island 
FKoecorides,) inhabited by Indian colonists, participaled in 
a tmiversal trafBc with India and the eastern coasts of AMca. 
IK natural products of these countries were interchanged 
■ tiiose of Hadramaut and Yemen. " AH tliey from 
shftU come," sings the prophet Isaiah of the drome- 
nes of Midiai., " they shall Ving gold and incen8e."§ 
Stn WB« the emporium for the costly wares destined for Tyre 
d Sidon, and the principal settlement of the Nabatxi, a 
epie once mighty in commerce, whose primitivi 

" TTollflted, TraveU in Aralia, ISSS, vol. 1 pp. 2T2-269. 
'■f Jomard, Eludes gSugr. el hist, stir i'AroMe, 1839, pp. li and 32. 

. 4»fl. 

1, ch. Ii. T. 6. 
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supposed by the philologist Qoatrem^re, to have been situ- 
ated among the Gerrhcoan mountains, on the Lower Euphrates. 
This northern portion of Arabia maintained an active con- 
nection with other civilised states, from its vicinity to Egypt, 
the di&sion of Arabian tribes over the Syro-Falestinian 
boundaries and the districts around the Euphrates, as weU as by 
means of the celebrated caravan track from Damascus through 
Emesa and Tadmor (Palmyra) to Babylon. Mohammed him- 
self, who had sprung from a noble but impoverished family 
of the Koreischite tribe, in his mercantile occupation, visited, 
before he appeared as an inspired prophet and reformer, the 
fair at Bosra on the Syrian frontier, that at Hadramaut the 
land of incense, and more particularly that held at Okadh, 
near Mecca, which continued during twenty days, and whither 
poets, mostly Bedouins, assembled annually, to take part in 
the lyric competitions. I mention these individual &cts 
referring to international relations of commerce, and the 
causes from which they emanated, in order to give a more ani- 
mated picture of the circumstances which conduced to prepare 
the way for a universal change. 

The spread of Arabian population towards the north, 
reminds us most especially of two events, which, notwith- 
standing the obscurity in which their more immediate rela- 
tions are shrouded, testify that even thousands of years before 
Mohammed, the inhabitants of the peninsula had occasionally 
taken part in the great universal traffic, both towards the 
west and east, in the direction of Egypt and of the Euphrates, 
llie Semitic or Arameeic origin of tiie Hyksos, who put an 
end to the old kingdom imder the twelfth dynasty, two thou- 
sand two hundred years before our era, is now almost xmiver- 
sally admitted by all historians. Even Manetho says, ^^ some 
maintain that these herdsmen were Arabians." Other autho- 
rities call them Phcenicians, a term which was extended in 
antiquity to the inhabitants of the valley of the Jordan, and 
to all Arabian races. The acute Ewald refers especially to 
the Amalekites, who originally lived in Yemen, and dien 
spread themselves beyond Mecca and Medina to Canaan and 
Syria, appearing in the Arabian annals as rulers over Egypt, 
in the time of Joseph.* It seems extraordinary that Ae 

* Ewald, Oeack. des Volkes Israel, Bd. 1. s. 300 und 450; Bnnsen, 
jEgypten, Buch iii. s. 10 und 32. The traditions of Modes and Per 
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'fiomadio races of the Hyksos shoald have been ahle to mihdue 
■the ancient powerfiJ and well-organized kingdom of the Ej»yp- 
■tians. Here the more freely constituted nation entered into a 
>»ucceBsful contest with another loi;g habituated to sen-itude, but 
|fet the victorious Arabian immigrants were not then, as in 
More modem times, inspired by religious enthusiasm. The 
Siyksos, actuated by fear of the Assyrians, (races of Arpasch- 
lad.) estAblished their festivals and place of arms at Avaria, 
the eustem arm of the Nile. This eircumslance seems to 
'indicate attempted advances oa the part of hostile warlike 
'Itodies, and a great migration westward. A second event, 
■i-*rhieh occurred probably a thousand years later, is mentioned 
by Diodonis on the authority of Ctesias.* Ariseus, a powerful 
prince of the Himyarites, entered into an alhance with Ninua, 
.<in the Tigris, and after they had conjointly defeated the 
'Babylonians, he returned laden with rich spoils to his homo 
'in BOutbem Arabia, f 

Although a free pastoral mode of life may be regarded as 

predominating ia the Hedschaz, and as constituting that of a 

great and powerftil majority, the cities of Medina and of Mecca 

'th its ancient and mysterious tempie-hohness, the Kaaha, 

! mentioned as important places, much frequented by 

eigners. It is probable that the complete and savage 

Ldness generated by isolation, was unknown in those dia- 

■ which we term river valleys, and which were contiguous 

coasts or to caravansery tracks. Gibbon, who knew so well 

how to consider the conditions of human life, draws attea- 

to the essential differences existing between a nomadic 

in the Arabian peninsula and that described by Hero- 

and Hippocrates, in the so-called laud of the Scythians; 

in the latter region, no portion of the pastoial people 

9Ter settled in cities; whilst in the great Arabian peninsula, 

in northern Africa iiidii»(e very ancient migrations towards tha 
Tbcy havG been connected with the various voreions of the myth 
Heraiitei!, and with the PhiBnicim Melkarth. (Compnre 3ailu£t, 
~ an Jugurth. cap. 18, drawn from Punic writinga, bj Hiempaal; and 
r, v. S.) Slrabo even terniB the Maurusiaus, (iahabitanto of Mau- 
ls,) " Indiana who had come with Uerculcs." 
Diod. Sic, lib. ii. cap. 2 and 3. 
t CiaifB Cnidii Operum rdi(/iiia;, ed, Baehr, Frafftneata . 
p. 431; and CarlMUller, in DindorTa edition of Herodotue, (1 
■pp. 18-16. 
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the country people still hold communion with the inhabitaniB 
of the towns, whom they regard as of the same origin as them- 
selves.* In the Kirghis steppe, a portion of the plain, inha- 
bited by the ancient Scythians, (the Scoloti and Sacee,) and 
which exceeds in extent the area of Grermany, there has 
never been a city for thousands of years, and yet at the time 
of my journey in Siberia, the number of the tents (Yurti or 
Kibitkes), occupied by the three nomadic hordes, exceeded 
400,000, which would give a population of 2,000,000.f It 
is hardly necessary to enter more circumstantially into the 
consideration of the effect produced on mental culture, by 
such great contrasts in the greater or less isolation of a 
nomadic life, even where equal mental qualifications are 
presupposed. 

In the more highly-gifted race of the Arabs, natural adi^ 
tibility for mentcd cultivation, the geographi(»il relations we 
have already indicated, and the ancient commercial inter- 
course of the littoral districts with the highly civilized neigh- 
bouring states, all combine to explain how ibe irruptioii usto 
Syria and Persia, and the subsequent possession of Egypt, 
were so speedily able to awaken in the conquerors a love for 
science, and a tendency to the pursuit of independent obser- 
vation. It was ordained in the wonderful decrees by which 
the course of events is regulated, that the Christian seoto 
of Nestorians which exercised a very marked influence on the 
geographical diflusion of knowledge, should prove of use io 
the Arabs, even before they advanced to the erudite and con- 
tentious city of Alexandria, and that protected by the armed 
followers of the creed of Islam, these Nestorian doctrines of 
Christianity were enabled to penetrate far into Eastern Asia. 
The Arabs were first made acquainted with Greek literature 
through the Syrians, a kindred Semitic race, who had them- 
selves acquired a knowledge of it only about a hundred and 
fifty years earlier through the heretical Nestorians-J Physi- 
cians, who had been educated in the scholastic establishments 
of the Greeks, and in the celebrated school of medicine founded 

* Gibbon, Jlist. of the Decline and FaU of the Roman Empire, 
vol. ix. chap. 60, p. 200, (Leips. 1829.) 

t Humboldt, Aaie ccntr. T. ii. p. 128. 

X Jourdain, BecJierches critiques sur VAge dea TraducHona d^Arisiote, 
1819, pp. 81 and 87. 
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by the Nestorian Christians at Edeasa in MeBopotamia, were 
settled at Mecca as early as Mohammed's time, and there 
lived on a i'twting of friendly intercourse with tlie Prophet 
jgd Ahu-Bekr. 

■The school of Edessa, a prototype of the Benedictine 
j^oob of Monte Cassino and tialemo, gave the first impulee 
p scientific investigation of remedial agents yielded from the 
iaei'al and vegetahle kingdoms. When these establishmonts 
e dissolved by Christian fanaticism, under Zcno the Isau- 
1, the Nestonans were scattered over Persia, where they 
1 attained to politieal importance, and founded at 
ohondisapiir, in Khasistan, a medical school, which was 
prwarde much irequented. They succeeded towards the 
ddle of the seventh century, in extending their know- 
jige and their doctrines as far as China, under the Thang 
^nae^. 572 years after Buddhism had penetrated thither 

The seeds of western civilizatioii, which had been scattered 
per Persia by learned monks and by the philosophers of the last 
latonic school at Athens persecuted by Justinian, had exer- 
ted a beneficiid influence on the Arabs during their first 
-'attc campaigns. However fiunt the sparks of know- 
[e diffused fay the NeBtorian priesthood might have been, 
it peculiar tendency to the investigation of medical phar- 
ffiv, could not fail to induence a race which had so long 
led in the enjoyment of a fi-ee communion with nature, 
d which preserved a more vivid feeling for every kind of 
' investigation, than the Greek and Italian inhabitants 
B. The cosmical importance attached to the age of 
|e Arabs depends in a great meaeuro on the national charac- 
utlcs, which we are here considering. The Arabs, I would 
un remark, are to be regarded as the actual founders of 
fsical science, considered in the sense which we now apply 
tbe words. 

. Jt is undoubtedly estremely difficult to associate any abso- 
le heginning with, juiy definite epoch of time in the history 
the menti world, and of the intimately connected ele- 
tata of thought. Individual luminous points of knowledge, 
gd the processes by wliich knowledge was gradually attained, 
^ be traced, scattered through very early periods of time, 
**•-» (jreat ia the diiference that separates Dioscorides, who 
3p 2 



580 COSMOS. 

distilled mercury from cimiabar, from the Arabian cliemist, 
Dscheber ; how widely is Ptolemy, as an optician, removed 
from Alhazen ; but we must, nevertheless, date the founda- 
tion of the physical sciences, and even of natural science, from 
the point where new paths were first trodden by many dif- 
ferent investigators, although with unequal success. To the 
mere contemplation of nature, to the observation of the 
phenomena accidentally presented to the eye in the terres- 
trial and celestial regions of space, succeeds investigatiow 
into the actual, an estimate by the measurement of magnitudes 
and the duration of motion. The earliest epoch of such a spe- 
cies of natural observation, although principally limited to 
organic substances, was the age of Aristotle. Tbere remains 
a third and higher stage in the progressive advancement of 
the knowledge of physical phenomena, which embraces 
an investigation into natural forces and the powers by 
which these forces are enabled to act, in order to be able to 
bring the substances liberated into new combinations. The 
means by which this liberation is effected are experiments, 
hy which phenomena may be called forth at will. 

This last-named stage of the process of knowledge, which 
was almost wholly disregarded in antiquity, was raised by 
the Arabs to a high degree of development. This people 
belonged to a country which enjoyed, throughout its whole 
extent, the climate of the region of palms, and in its greater 
part that of tropical lands, (the tropic of Cancer intersecting 
the peninsula in the direction of a line running from Maskat 
to Mecca,) and this portion of the world was, therefore, cha- 
racterized by the highly developed vital force pervading vege- 
tation, by which an abundance of aromatic and balsamic 
juices was yielded to man from various beneficial and dele- 
terious vegetable substances. The attention of the people 
must early have been directed to the natural products of their 
native soil, and those brought as articles of commerce from 
the accessible coasts of Malabar, Ceylon, and Eastern Afiica. 
In these regions of the Torrid Zone, organic forms become 
individualized within very limited portions of space, each one 
being characterised by individual products, and thus increas- 
ing tlie communion of men with nature, by a constant 
excitement towards natural observation. Hence arose the 
wish to distinguish carefully from one another these precious 
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icles of commerce, which were bo important to medicine, 
manufactures, and to the pomp of temples and palaces; anil 
diKeover the native region of each, which was often art- 
ly concealed from motives of avarice. Starting ft'om the 
iple emporium of Gerrha, on tic Persian Guli', and from 
anen, the native district of incense, nmnerous caravan- 
Kieks intersoclcd the whole interior of the Arabian penin- 
la to Phronicia and Syria, and thus everywhere diflnsed a 
ate for and a knowledge of the names of these powerftil 
itural products. 

The science of medicine which was founded by Dioscoridcs 
the school of Alexandria, when considered with refe- 
nce to its scientific development, is essentially a creation of 
e Arabs, to whom the oldest and, at the same time, one of 
e richest sources of knowle^e, that of the Indian physi- 
me, had been early opened.* Chemical pharmacy was 
rested by the Arabs, whilst to them are likewise due the 
official prescriptions regarding the preparation and ad- 
:ure of different remedial agents, — the dispensing recipes 
' the present day. These were subsequently diffused over 
e souUi of Europe by the school of Salerno. Pharmacy and 
Valeria Medica, the first requirements of practical medicine, 
d simultaneously, in two directions, to the study of botany 
id to that of chemistry. From its narrow sphere of utility, 
d its limited application, botany gradually opened a wider 
d freer field, comprehending investigations into the struc- 
PB of organic tissues, and their connection with vital forces, 
d into the laws by which vegetable forms are associated 
1 families, and may be distinguished geographically, accord- 
Ig to diversities of chmale and differences of elevation above 
le earth's surface. 

From the time of the Asiatic conquests, for the mainte- 
Ince of which Bagdad subsequently constituted a central 
^t of power and civihllation, tlie Arabs spread themseives, 

• On the knowledge which Ihc Arabs derived fmio the Hindoos 
g»rding Materia Medica, see Wilson's important inveatigationB in 
e Oriental Magosync of CakuUa, 1S23, FlIj. and March; and those 
•Soyle, in his Bsiiiy on Ihe Antiqidly of Hindoo MediHiie, 1837, 
" 68-69, 64-66, 73, and B3, Compare an acoount of Araliic pbir- 
itingB, tranalated from Hindostonce, in Ainalie, (Jladras^ 
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in the short space of seventy years, over Egypt, Cytene, and 
Carthage, through the whole of Northern Asia to the &r 
remote western peninsula of Iberia. The inconsiderable 
degree of cidtivation possessed by the people and their 
leaders, might certainly incline us to expect every demon- 
stration of rude barbarism, but the mythical account of the 
burning of the Alexandrian Library by Amru, including the 
account of its application during six months, as ^el to heat 
4000 bathing rooms, rests on the sole testimony of two 
writers who lived 580 years after the alleged occurrence tpdi 
place.* We need not here describe how, in more peaceful 
times, during the brilliant epoch of Al-Mansur, Haroun AJU 
Baschid, Mamim, and Motasem, the courts of princes, and 
public scientific institutions, were enabled to diuw tc^ther 
large niunbers of the most distinguished men, although with- 
out imparting a freer development to the mental culture id 
the mass of the people. It is not my object in the present work 
to give a characteristic sketch of the fisur ext^ided and various!^ 
developed literature of the Arabs, or to distinguish the ele- 
ments that spring from the hidden depths of the organiza- 
tion of races, and the natural unfolding of their character, 
from those which are owing to external inducements and 
accidental controlling causes. The solution of this important 
problem belongs to another sphere of ideas, whilst our histo- 
rical considerations are limited to a fragmentary enumeration 
of the various elements which have contributed in mathem»* 
tical, astronomical, and physical science, towards the dif^ii' 
sion of a more general contemplation of the imiverse amongst 
the Arabs. 

Alchemy, magic, and mystic fancies, deprived by scho- 
lastic phiaseology of all poetic charm, corrupted here, as 
elsewhere, in the middle ages, the true results of enquiry; 
but still the Arabs have enlarged the views of nature, and 
^ven origin to many new elements of knowledge, by thek in- 
defatigable and independent labours, while, by means of careful 
translations into their own tongue, they have appropriated to 
themselves the fruits of the labours of earfier cultivated 

* Gibbon, vol. ix. chap. 51, p. 392; Heeren, Oesch, deaStudwmsde^ 
xldsaiachen Litteratur, bd. i. 1797, s. 44 und 72; Sa<^^ Abd-AUtO^i 
'p. 240; Parthey, JDas cUexandrinisdie Museum, 1BZ8, b. 100. 
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eeneratioss. Attention has been justly drawn to the great 
mSbrence exiating iu the relations of civilisation between im- 
ioigrating 6ennaiiie and Arabian races.* The former became 
cultivated after their immipTition, the latter bronght with 
tiiem from their native country, not only their religion but a 
fiighly polished language, and the giacefid blosBoma of a 

fjetiy, which hns not been wholly devoid of influence on the 
roven^als and Minnesingers. 

The Arabs possessed remarkabie qualifications, alike for 
appropriating to themselves, and again difiVising abroad, 
trie secrls of knowledge and general intercourse, from the 
Ilimhmlea to the Quadalqniver, and to the south of Central 
ifiica. They exhibited an unparalleled mobility of cha- 
racter, and a tendency to amalgamate with the nations whom 
^ley conquered, wholly at variance with the repelling spirit of 
fee IsraeUtish castas, while, at the same time, they adhered 
^3 flieir national character, and the traditional recollections 
6f flleir original home, notwithstanding their constant charge 
Wf abode. No other race presents ua with more striking ex- 
%i!n{fleB of extensive land journeys, undertaken by private 
individuals, not only for purposes of ti'ade but also with the 
'fOSV of collecting mformation, surpassing in these respects 
iitbe travels of the Buddhiat priests of Thibet and Cliina, 
X&reo Folo, and the Christian Missionaries, who were sent 
flu an embassy to the Mongolian princes. Important ele- 
Ofinta of Asiatic knowledge reached Europe, through the 
mtimate relations existing between the Arabs and the natives 
,•£ India and China, (for at the close of the seventh century. 
Older the Caliphate of the Ommajadcs, tlie Arabs had already 
.Extended their conquests to Kas^chgar. Kabul, and the Fun- 
jaub.)t The acute investigations of Eeinaud have taught ua 

* Heinridi Bitter, Beach, dtr eliri^tlichen PMIoiopMe, th. iii. 1B44, 
Si BflO-6Te. 

' t Bcuuud, in three late writings, wiiicli show how much maj still 
%a derived rrom Arabic and Por^iaji, as well as Chinese soareeB; 
Wwpmento Arches et Permna mdf-ita reUitifs A TInde anUnatrt- 
'( au Xle Slide de Vire ckrttienne, 1846, pp. n.-ixiiii. ; Jiela- 

(bl Voyoffet faiCa par Ifa Arabia et lei Fergana dam llnds el A 

S €Sltne dans fa IXe eieeU de noire ire, 1845, t. i. p. ilri. ; Mimoire 
^^^. et hiat. svr I'Indc d'apris ha (crivaim Arabei, Pfreane, et 
'iRirtOTJt, anlerieiireiaenl aa miVicu du anxiSnte siide de tSri; cltre- 
6. Ilie second of these memoin of the lemied 
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ihe amount of knowledge regarding India that may be 
derived from Arabian sources. The incursion of the Moguls 
into China certainly disturbed the intercourse with the nations 
beyond the Oxus, but the Moguls soon served to extend the 
international relations of the Arabs, from the li^ht thrown on 
geography by their observations and careM mvestigations, 
from the coasts of the Dead Sea to those of Western Africa, 
and from the Pyrenees to Scherif Edrisi's marsh lands of 
Wangarah, in the interior of Africa.* According to the 
testimony of Frahn, Ptolemy's geography was translated into 
Arabic by order of the Csdiph Mamun, between the years 
813 and 833; and it is not improbable that several fragments 
of Marinus T3nrius, which have not come down to us, were 
employed in this translation.! 

Of the long series of remarkable geographers, presented to 
us in the literature of the Arabs, it will be sufficient to name 
the first and last, El Istachri and Alhassan, (Johannes 
Leo Africanus).J Geography never acquired a greater 
acquisition of facts, even from the discoveries of the Portu- 
guese and Spaniards. Within fifty years after the death of the 

Oriental scholar is baaed on the incomplete treatise of the Abb6 
Renaudot, Anciennes BeloHons des Indea, et de la Chine, de deux 
Voyageurs MahomStans," 1718. The Arabic manuscript contuns 
only one notice of a vojage, that of the merchant Soleiman, who em- 
harked on the Persian Gulf in the year 851. To this notice is added, 
what Abu-Zeyd-Hassan, of Syraf in Farsistan, who had never travelled 
to India or China, had learnt from other well-informed merchants. 

• Beinaud et Fave Du Feu grigeois, 1845, p. 200. 

t Ukert, Ueber Marinus Tyriua und Ptolemaua die OeographeH, 
in the Bheinische Museum Jur Philohgie, 1839, s. 829-382; GUde- 
meister, De rebus Indicts, pars 1, 1838, p. 120 ; Asie centrale, t ii. 
p. 191. 

J The " Oriental Geography of Ebn-Haukal," which Sir William 
Ouseley published in London in 1800, is that of Abu-Ishak el-Istlkchri, 
and, as Fiilhn has shown (Ibn Fozlan, p. ix. zxiL and 256-263), is 
half a century older than Ebn-Haukal. The maps which accompany 
the " Book of Climatts" of the year 920, and of which there is a fina 
manuscript copy in the library of Grotha, have afforded me much aid in 
my observations on the Caspian Sea and the Sea of Aral (Asie 
centrale, t. ii. pp. 192-196). We have lately been put in possession of 
an edition of Istlkhri, and a German translation ; {Liber Climaium, 
ad similitudinem codids OoUiani delineandum^ cur. J. H. MoeUer, 
Goth. 1839; Das Buch der Lander, translated from the Arabic bj 
A. D. Mordtmann, Hamb. 184J>. 



6pliet, the Arabs had already reached the extremesi 
Uts of Africa and the port of AsS. Whether the islands 
i Guansches were visited by Arabian vessels subsequently, 
I was long disposed to conjecture, to the expedition of t'""' 
i^alled Almagruria adventurers to the Mare lenebroaum, 
Jneation that has again been lately regarded as doubtful,*, 
presence of a great quantity of Arabian coins, found 
ed in the lands of the Baltic, and in the extreme northern 
s of Seandinavia, is not to be ascribed to direct inter- 
se with Arabian vessels in those regions, but to the 
tely-diffused inland trade of the Arabs. t 
Seography was no longer limited to a representation of the 
BtioDS of space, and the dcterntinations of latitude and los. 
jlde, which had been multiphed by Abul-Hassan, or to a 
cription of river districts and mountain ehains ; but it 
iier led the people, already familiar with nature, to an 
juointance with the o:^;anic products of the soil, especially 
if the vegetable world 4 The repugnance entertained by 

^ Cmnpare Joaqnim Joaa da Costa de Macedo, Memoria em que m 
|n<fe provoT que os Arabes nao eonli^cerSo oi Canariai antes doa 
ioxi, (Lisboa, 1841,) pp, S6-9», 206-22T, irith Unluboldt, 
. 1 erU. de VHUt. de la Qioyraphie, t. ii, pp. 131-141. 
Leopold Ton Ledebur, Ueber die in den BaUiachea Ldndem , 
ttdenm Zeugniise tinta Handds- Verkehra mil deia, OrieiU s ~ 
IderAraiUclicn IfeifAen-sefto/?, 1S40, a. 8 nnd 75, 
The detenu inationa of lonptndo which Abul-Hsssaa Ali of Mo- ■ 
b, an BStroDomer of the thirteenth oeutury, has embodied in his 
" "" ■--■■--■ -f the Araba, are all isloulated 



tUie fiiHt meridian of Ann. M. Sijdillot, the younger, first directed 
attention of geographerB to this meridian; I have also made it an 
let of careful ioqairj, becauae Columbus, who was always guided by 
^sa\ d'Aill/s Im-^o ilundi, in his phanlasies regarding the difl^- 
ofform between the eastemand western hemispheres, makesmentioa 
1 Mb de Arin: "centro de el hemiepiicrio del qual babia Tolom&k 
~a debaxo la lines equinoxial entre el Slno Arabico yaqnot da 
t." (Compare 1. 1. SfidiUot, Traiti des Inetnanena ajitrfHiomiqtie» 
drain, publ. par L. Am. S£dillot, t. i. 1831, pp. 312-318, t ii. 
I, pTG&ce, with Humboldt's Mxamea crit. de VHitt. de la Glegr. 
, p. S4, and Aeic centrale, t iii. pp. fi83~S9S, in which the data 
r which I derived from the Mappa Mundi of AUiacog of 
I, in the " Alphonsine Tables," 148», and in Madri^nano'g Itine- 
tm ParlugaUensiiim, IBOS. It is singdlar that Kdrisj appears to 
>f nothing of Khobbet Arin (Cancadaro, more property Kankdei). 
' it the younger (in the MSmoire but lea ayalimu giograpliiqiul j 
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all the adherents of Islamism towards anatomical inyestigati<m8| 
impeded their advance in zoology. They remained contented 
with that which they were able to appropriate to themselves 
from translations of the works of Anstotle and Gkden ;* hvA, 

d€8 Oreca et des Arahes, 1842, pp. 20-25,) places the meridian of 
Arin in the group of the Azores ; whilst the learned commentator of 
Abulfeda, Reinaud (M&moire sur VInde anterieuremetU au Xh 
si^e de Vire chrHienne d^apr^ lea Scritfains Arahes et Pentau, 
pp. 20-24), assumes that "the word Arin has originated by oonfosionfroB 
Azyn, Ozeirij and Odjein, an old seat of cultivation, (according ta 
Bumouf, Udj ijayani in Malwa,) the 'OKrivri of Ptolemy. Inis Ozcne wifl 
supposed to be in the meridian of Lanka, and in later times Arinwn 
conjectured to be an island on the coast of Zong^ebar, peihaps the 
E(T<Tvpov of Ptolemy." Compare also Am. S€dillot, MSm, 9wr lea Imtr, 
astron. des Arahes, 1841, p. 75. 

* The Caliph Al-Mamun caused many valuable Greek manuBcripiB 
to be purchased in Constantinople, Armenia, Syria, and Egypt, and to 
be translated direct from Greek into Arabic, in consequence of tbe 
earlier Arabic versions having long been founded on Syrian trandatioos 
(Jourdain, Reclierchea crit sur VAge et sur Vorigine des trad/udkmi 
latines d^Aristote, 1819, pp. 85, 88, and 226). Much has thus been 
rescued by the exertions of Al-Mamuu, which, without the Aiabi^ woild 
have been wholly lost to us. A similar service haa been rendered by ' 
Armenian translations, as Neumann of Munich was the first to diow. 
Unhappily, a notice by the historian Geozi of Bagdad, which has beet 
preserved by the celebrated geographer Leo Africanus, in a memoii 
entitled De viris inter Arahes iUustribus, leads to the conjecture,.tJttl 
at Bagdad itself many Greek originals, which were believed to be Q0»' 
less, were burnt ; but this passage may not periiaps refer to importHit 
manuscripts already translated. It is capable of several interpretatidiMb 
as has been shown by Bemhardy {Orundriss der Oriech. LiUeratxr, 
th. i. s. 489), in opposition to Heeren's Oeschichte der cUiasisdhien IM^ 
teratur, bd. i. s. 135. The Arabic translations of Aristotle have oAea 
been found serviceable in executing Latin versions of the original; n, 
for instance, the eight books of Phjrsics, and the History of Animab; 
but the larger and better part of the Latin translations have been made 
direct from the Greek (Jourdain, Beck, crit, sur Vdge des traducHou 
dAristote, pp. 230-236). An allusion to the same two-fold source may 
be recognized in the memorable letter of the Emperor Frederic XL i 
Hohenstaufen, in which he recommends the translations of Aristolk 
which he presents, in 1232, to his universities, and especially to that of 
Bologna. This letter expresses noble sentiments, and shows that it ma 
not only the love of natural history which taught Frederic XL to 
appreciate the philosophical value of the " Compilationes varias cpB 
ab Aristotcle aliisque philosophis sub grsBcis arabicisque vocabnlil 
antiquitus editoB sunt." He writes as follows: "We have from «» 
earliest youth striven to attain to a more Intimate fi^'nintaTtflfl yUk 



rerttelcaa, the zoological history of Avicenna, in the pos- 

a of tte Royal Library at Paris, differs from Aristotle's 

on the same subject.* As a botanist we must name Ibn- 

r of Matn}^, whose travels in Greece, Persia, India, 

Egypt, entitle him to be regarded with admiration for 

eodency he evinced to compare together, by independent 

rations, the productions of different zones in tixe east 

cest.1' The point fi-om whence all these efforts ema- 

d was the study of medicine, by which the Arahs long 

3 the Christian sthools, and fur the more perfect devclop- 

! of which Ihn-Sina, (Avieenna,) a native of Aschena 

Bocbora, Ibn-Koschd (Averroes) of Cordova, the 

• Serapion of Sjria, and Mesne of Maridin on the 

rates, arailed themselves of all the means yielded by 

IB Arabian caravan and sea trade. 1 have pnrposeiy euumo- 

e widely removed hirth-placea of eelehmted Arabian 

since they are calculated to remind us of tho great 

!, tltliongh the careB of government have vithdroim us from ib; 

re delighlcl in Bpending our time in the careful reading of eioel- 

'orts, in OFiier that onr aonl might be enlighleDed and Btrengtlieaed 

J ijfiliBreiEe, wtthoal vliich tbc life at man is wanting both in rule and 

I IB flefedom (nt animEe clarius vigettt inetrnmeatum in axiquiaitione 

'" ' ■ I qua mortalium vita non re^lur liberalilcr). Liliros 

I prasminm amici CieariH gratulantur accipite, et ipaos 

iBphiloaophorum operibus,qni Tocisveetno ministerio reriviscunt, 

' 'n andilorioveBtm." (Compare Jourdain, pp. 189-178, and 

a Baumer's eicellent work Oeadiichie der HolitTntaitfea, 

I. 1SJ1,B. 413.) Tbe Arabs Lave served as a nniting link hetween 

li and modoni science. If it had not been for them and their Idts 

jlation, a great porlionof that which the Greeks had either formed 

lerived from other nations, nonld have been lost to 

It is when considered from (his point of view, that 

tB whicli have been tauehcd upon, thongh apparent!; merely 

i, acquire general eosmical interest. 

■diin, in bis TrailucdoJa d'Ari^iale, pp. 135-138, and 

r, Adnoi. ad Aritiolelie de Aniinalilma Hill. lib. ix. cap. IB, 

jf Micbocl Scot's translution of Aristotle's HtMrm'a A nimafiwn, 

a cimilai work by Avioenna (Manuacript No. Bi93, in the Paris 

in-BaitbAr, see ^rengcl, Oesch. der AT37Uykv7ide,Th. ii. 1S9S, 
_ jS; and Bojie, Oa the Aniiqaity af Hindoo Mtdiciite, p. 28. We 
n poBMased, since 1840, a German tianslatioQ of Ibn-Baithar. under 
li uUe Oroase Zusammenstdlmig Hhcr die KrSfU: dtr heinnalcn 

^mAea HeU- -and Ifahnings-miiiei., translated jrom the Arabic by 

I T. SoDtlieimer, 2 B&ndoa. 
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area over which the peculiar mental direction, and the 8im\il« 
taneous a ctivity of the Arabian race, extended the spheie 
of ideas. 

The scientific knowledge of a more anciently civilized race 
^-the Indians— was also drawn within this circle, when under 
the Caliphate of Harun Al-Raschid, several important works, 
probably those known under the half-fiibulons name of 
Tscharaka and Susruta,^ were translated from the Sanscrit 
into Arabic. Avicenua, who possessed a powerful grasp d 
mind, and who has often been compared to Albertus Magnus, 
affords in his work on Materia Medica a striking proof of the 
influence thus exercised by Indian literature. He is ac- 
quainted, as the learned Boyle observes, with the true San- 
scrit name of the Deodwar of the snow-crowned Himalayan 
Alps, which had certainly not been visited by any Arab in 
the eleventh century, and he regards this tree as an alder, a 
species of Juniper, from which oil of turpentine was ex- 
tracted.! The sons of Averroes lived at the court of the 
great Hohenstaufen, Frederic II., who owed a portion of 
his knowledge of the natural history of Indian animals and 
plants to his intercom*se with Arabian literati and Spanish 
Jews, versed in many languages .J The Caliph Abdurrahman I., 
himself laid out a botanical garden at Cordova,§ and caosed 

* Royle, pp. 35-65. Susruta, the son of Yisyamitra, is considerBd 
by WilBon to have been a cotemporaiy of Bama. We have a Sanscrit 
edition of his work {TJie Sus'ruta, or System of Medicine iauffht b$ 
Dlianwantarif and composed by his disciple Sus*nUa, ed. by Sri 
Madhuslidana Gupta, vol. i. ii., Calcutta, 1835, 1836), and a Latin 
translation, Sus'rutcu. Ayurvedas. Id est Medicines systema a venerO' 
bill D'havantare dem^mstratum, a Susrvta disciptdo compositmm. 
Nunc pr. ex Sanskrlta in Latinum sermonem vertit Franc. H^er, 
Erlangae, 1844, 1847, 2 vol. 

t Avicenna speaks of, the Deiudur {Deodar), of the genus 'abhd 
(Juniperus) ; and also of an Indian pine, which gives a peculiar milk, syr 
deiudar (fluid turpentine). 

t Spanish Jews from Cordova transmitted the opinions of Avicenna 
to Montpellier, and principally contributed to the establishment of its 
celebrated medical school, which was framed according to Arabian 
models, and belongs to the twelfth century. (Cuvier, Hist, des Sdeneet 
naiureUes, t. i. p. 387.) 

§ Respecting the gardens of the palace of Rissafah, which was built 
by Abdurrahman Ibn-Moawijeh, see History of the Mohammedam 
Dynasties in Spain extracted from Ahmed Ibn Mohammed Al-Mab' 
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Tare Heeds to be collected by his own travellers in Syria and 
other countriea of Asia. He planted, near the palace of 
Kissafoh, the first date-tree known in Spain, and eang its 
praises in a poem, expressive of plaintive longing for his 
oatiye DamaacuH. 

The most powerful influence eserciaed by the Arabs oa 
general natural physics was that directed to the advances of 
chemistry ; a science for which this race created a new era. 
It miist be admitted that alchemistic and new Platonic fenciea 
much blended with chemistry as astrology with 
Mtrooomy. The requirements of pharmacy, and the equally 
urgent demands of the technical arts, led to discoveries which 

ere promoted, sometimes designedly, and sometimes by 

happy accident depending upon alchemistical investiga- 
tion into the study of metalling. The labours of Gcber, or 
lather Djabcr (Aba-Mussah-Dsohafer-al-Kufi), and the much 
toore recent ones of Razes (Abu Bekr Arrasi), have been 
attended by the most important results, lliis period is cha* 
aoterized by the preparation of Bulphuric and nitric acids,* 
Ujiia regia, preparations of mercury and of the oxides of other 
metals, and by the knowledge of iJie alcoholic process of fermen- 
tation."!" The first scientific foundation, and the subseqnent 
by PuBCiial da Qayangos, vol. i. 1840, pp. 209-211. "En sn 
.Hueita planto el Key AbduirahmaQ una palma quo era entonces (766) 
" ~ ' , y do cllSi proccdiSron todas las que huy en Eapiula. La rista del 
acTenlabai mas quo templabSi bu melansolia." (Antooio Conde, 

rirt. He la Dominacioit de los Araiia en EapaTia, t. i. p. 169.) 

* The prepaj^tioD of nicHc ncid nad aqua regia by Djabcr (more 
Vroporlj Abu-Muasah-Dschafar), dat«B back more tlian fivD hundred yeaiB 
(eforeAlbertus Magnna and Kaymoad Lully, and almost seven hundred 
■jvm before the Erfurt monk, Basllius Valentinua. The diacoreiy of 
~''taB decomposing (dissolving) acids, vliich couEtitutea an epoch in 

le history of Ecienco, was, however, long ascribed to the three last. 

uned axperimentsliBls. 
. + For the rules given by Eaues for the vinoua fermentation of amy- 
Imn and sugar, and for the distillatiou of alcohol, see Hiifer, Hul. de 
' Chimin, t. L p. 32fi, Although Alexander of Aphrodisias (Joannis 

iiloponi Orammaliei in libr. de generatione et interitu Comm. 
~ Ifi2T, p. 67), properly spealdng, only gives a circumstantial 
^ Hon cf distillation from sea-'nater, be also draws attention to 
4he bet that wine may likewiae be distilled. ThiastatementistliemDre 
aamai^lile, because AriBtotlc {Meleorol. ii, 3, p. 368, Bekker) had 
Sdnnoed the erroneous opinion, that in natural evaporation frceh water 
only lOM from wine, aa from the eult water of the eea. 
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advances of chemistrj, ore so much the more important as 
they imparted a knowledge of the heterogeneous character oi 
matter, and the nature of forces not made manifest by motion, 
but which now led to the recognition of the importance of com- 
position, no less than to that of the perfectibility of form assumed 
in accordance with the doctrines of Pythagoras and Plato. 
Differences of form and of composition are, however, the 
elements of all our knowledge of matter,' — ^the abstractions 
which we believe capable, by means of measurement and 
analysis, of enabling us to comprehend the whole universe. 

It is difficult, at present, to decide what the Arabian 
chemists may have acquired through their acquaintance with 
Indian literature (the writings on the RcLsayana) -* £rom the 
ancient technical arts of the Egyptians; the new alchemistie 
precepts of the pseudo-Democritus and the sophist Synesins; 
or even from Chinese sources, through the agency of the 
Moguls. According to the recent and very careful investigax 
tions of a celebrated Oriental scholar, M. Reinaud, the inven- 
tion of gunpowder,! and its application to the discharge of 
hollow projectiles, must not be ascribed to the Arabs. 
Hassan Al-Rammah, who wrote between 1285 and 1295, was 
not acquainted with this application; whilst even in the 
twelfth century, and therefore nearly two hundred years 

* The chemigtry of the Indians, embracing alchemistie arts, is called 
rasdyana {rasa, juice or fluid, also qnicksilyer; and dyana, Couise or 
process), and forms, according to Wilson, the seventh division of the 
dyur- Veda, the "science of life, or of the prolongation of life." (Royle, 
Hindoo Medicine, pp. 89-48.) The Indians have been acquainted from 
the earliest times (Royle, p. 131) with the application of mordants in 
calico or cotton printing, an Egyptian art, which is most clearly described 
in Pliny, lib. xxxv. cap. 11, No. 160. The word "chemist'nf' indicates 
literally " Egyptian art," the art of the black land ; for Plntarch {de Iside 
et Osir. cap. 33) knew that the Egyptians called their country XtjfiiOf 
from the black earth. The inscription on the Rosetta stone has Chmi 
I find this word, as applied to the analytic art, first in the decrees of 
Diocletian against " the old writings of the Egyptians which treat of 
the *xw'^o.* of gold and silver," {inpi xw'^°^Q dpyvpov Kat xpvffov). 
Compare my Examen crit. de Vhist. de la Oiographie et de VAstrono- 
mie nautique, t. ii. p. 314. 

+ Reinaud et Fav6, du Feu ffrigeois, des Feux de guerre et des 
origines de la poudre d canon, t. i. 1846, pp. 89, 97, 201 and 211 ; 
Piobcrt, Traits d'ArtiUerie, 1836, p. 26; Beokmann, Technoloaie, 
s. 842. 



Ichwarz. a species of gunpowder was used to 
flie rock in the Haminelsberg, in tie Harz mountainB. 
pvention of an air thermometer is also ascribed to 
pjiO. from a notice by Sajictoriiis, but this notice is yery 
^ and BIX centuries passed before Galileo, Cornelius 
|eli and the Aeademia del Cimfnio, by the establishment 
txaet measurer of heat, created an important means for 
ijBting' into a world of unknown phenomena, and com- 
pding the oosmical connection of effects in the atmosphere, 
perimposed strata of the ocean, and the interior of the 
1 thus reveahng phenomena whoso regularity and 
BciW excite our astonishment. Among the advances 
I science owes to the Arabs, it will be sufficient to 
im Alhazen's work on refraction, partly borrowed, 
PS, froni Ptolemy's Optics, and the knowledge and first 
Btion of the pendulum aa a means of measuring time, 
ithe great astronomer, Ebn-Junis.* 

ti»ce,PT€dMdeVHiat.deCAstrtmomie,l&iXf.m;aaAkm.^im- 
n mtr lea Jnatrumens aatr. dea Arai>ei, 1841, p. H. Thomas 
MZiedures an Natural Philosophy and the ifedanierd Arit, 
KM. i. p. IBl) doGB not either doubt that £ba-Jtmia, nt the end of 
til cgqIiiij, applied the pendulum to ths measurement of time, but 
* IB the first corabimition of the pendolnm with wheol-woit to 
in 1812, therefore forty-four years before Huygena. With 
3 the very elahonttoly constructed clock included in the 
birhiah Earoon Al-Baschid, or rather the C^ph Abdalloh, sent, 
Eulred years earlier, from Persia to CliarlenisgDe at Aiz-la- 
1, Egiijiard distinctly says, that iLwuE moved by irater, (Horolo- 
ff uricbalco arts mechanica mirifice compositum, in quo dusde- 
snun CDTGoe ad elepsidram vert«ba.tur) ; Eitihardi Annala, 
^ Monumenta Qemtama Historica, ta-iptomm, t i. 1826, p. 
" impare U. Mutius, De Qcrmanonaa oriffi/ie, gestie, Ac- 
lb. viii. p. 67, in Pieierii Qtntianiconim tcriptonim, t. ii. 
1 1 G84 ; BOQqael, BeraeU des MiatorUne dea Oavlea, t. v. pp. 
|.SSi. The houTBirere indicated by the Bound of the bll of amali 
A b; the coming: forth of small horaemen from as many opening 
"he nuiuer in nhich the natcr acted in anch docks may indeed 
1 very different among- the Chaldeans, -who "weighed time" 
ing it by the weight of fluids), and in the clepeydraa of the 
d the Indians: for the hydraulic clockwork of Clcsibius, under 
kEuergetea II., nhiuh marked the (civil) hours throughout the 
Atexandria, wan never known, according to Ideler, under the 
idenoniination of t:A(JjK^|ia. (liiler'aJfandbv-ckdcTOhToniiUiffie, 
L i. a. Z31.) According to the description of VitmTius (lib ' 
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Although the purity and rarelj disturbed transparei 
the sky of Arabia, must have especiallj directed the atte 
of the people, in their early uncuhiTSted condition, t 
motions of the stars, as we learn from the fauct tha 
stellar worship of Jupiter, practised imder the Lachmit 
the race of the Asedites, included Mercury, which, fro 
proximity to the sun, is less frequently visible; it ^ 
nevertheless, appear that the remarkable scientific ac 
manifested by the Arabs in all branches of practical i 
nomy, is to be ascribed less to native than to Chaldea] 

cap. 4), it was an actual astronomical clock, a "horologiom ex aqua," 
complicated " machina hydiaalica^" working by toothed wheels (tci 
tympani denticoli seqnales alios aliom impellentes). It is theiefo 
improbable, that the Arabs who were acquainted with the im| 
mechanical constructions in use under the Boman empire, maj 
succeeded in constructing an hydraulic dock with wheel-wori^ (tyi 
quae nonnulli rotas appellant^ Gneci autam xcpcroxa. Yitruviufl^ 
Leibnitz {AnncUes Imperii OeeidetUis Brunsvicenses, ed. Perti 
1843, p. 247) expresses his admiration of the construction of the 
of Haroun Al-Raschid {Abd-AUatif, trad, par Silrestre de Sacy, p 
The piece of mechanism which the Bultan sent from llgypt, in IS 
the Emperor Frederic II., seems, howerer, to hare be^ much 
remarkable. It was a large tent, in which the sun and moon 
moved by mechanism, and made to rise and set^ and show the h( 
the day and night at correct intervals of time. In the Annalea 
Jridi Monachi S, Pantaieonis apud Coloniam Agrippinam, it i 
to have been a " tentorium, in quo imagines solis et lunse artific 
motae cursimi suum certis et debitis spaciis peragrant, et horas < 
noctis infallibiliter indicant." {Freheri rerum germanicarum «crtj 
t. i. Argentor. 1717, p. 398.) The monk GodeMdus, or whoevc 
may have written the annals of those years in the chronicle compa 
the convent of St. Pantaleon at Cologne, which was probably die 
of many different authors, (see Bohmer, Fontes rerum germanie 
bd. ii. 1845, s. xxxiv.-xxxvii.), lived in the time of the great En 
Frederic II. himself. The emperor caused this curious work, the 
of which was estimated at 20,000 marks, to be preserved at Yen 
with other treasures. (Fried, von Baumer, Oesch. der ffohenst 
bd. iii. s. 430.) That a movement like that of the vault of heaven 
have been given to the whole tent, as has often been asserted, a 
to me very improbable. In the Chronica Monasterii Hirsaug 
•edited by Trithemius, we find scarcely anything beyond a mere 
tition of the passage in the AnncUes Oode/ridi, without any infon 
regarding the mechanical construction. {Joh.Trithemii Opera hia 
P. ii. Francof. 1601, p. 180.) Keinaud says that the movemei 
imparted "par des ressorts caches." {Extraits des HiatorUna a 
reiaHfs avx guerres des Croisades, 1829, p. 435.) 
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hdian influences. Atmosplieric conditions merely faroured 
bat which had been called forth by mental quahfications, and 
f the contact of highly-gifted races with more civilized neigh- 
During nations. How many rainless portions of tropical 
lerica, as Cumana, Coro, and Payta, enjoy a still more 
asparent atmosphere than Egypt, Arabia, and Bockhara ! 
. tropical sky, and the eternal clearness of the heavens, 
'" it in siars and nebulous spots, undoubtedly every. 
! exercise an influence on the mind, but they can 
OiIt lead to thought, and to the solution of mathematiod pro- 
DSitiona, where other internal and external incitements, 
(dependent of ohmatic relations, affect the national character, 
', where the requirements of religious and agricultural 
suits make the exact division of time a necessity prompted 
f social conditions. Among calculating commercial nations 
■ thePheeniciaiis); among constructive nations, partial to ar- 
thecture and the measurement of land (as the Chaldeeans and 
KTptiaiis), empirical rules of arithmetic and geometry were 
5^ discovered; but these are merely capable of preparing 
W way for the establishment of mathematical and astronO' 
'ence. It is only in the later phases of civilization 
established regularity of the changes in the heavens 
known to be reflected, aa it wer«, in terrestrial phenomena, 
3 that, in accordance with the words of our great poet, we 
\ the "fixed pole," The conviction entertained in all 
lates of the regularity of the planetary movements, has 
Btributed more than anything else to lead man to seek 
(of order in the moving atmosphere, in the oscil- 
he ocean, in the periodic course of the magnetic 
die, and in the distribution of oi^auisms over the earth's 

Arabs were in possession of planetary tables* as early 

lite close of the eighth century, "tt'c have already ob- 

that the Susruia. the ancient incorporation of all the 

On the Indian taWca which Alphnzari and Alkoreami translated 

Ambic, aea Cliasles, Redierchcs awr tAstronomie Indienne, in the 

frfM mnt/iM ties Sianea de rA<yid. dee Sdencfg, t, iiiiL 1816, pp. 

450. The aiitiBtitntion of the sine for the arc, irhich ig ukd^/ 

o Albaiegii)uB, in the beginning of the tenth centut^, a]m 

iirlaally to the Indiana; tables of ^ea ore to be found in the 

liddluaita. 
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medical knowled^ of the Indians, was translated by learned 
men belonging to the court of the Caliph Hanm Al-Raschid,— 
a proof of the early introduction of Sanscrit literature. The 
Arabian mathematician Albiruni even went to India for the 
purpose of studying astronomy. His writings, which have 
only recently been made accessible to us, prove how intimately 
he had made himself acquainted with the country, tradition^ 
and comprehensive knowledge of the Indians.* 

However much the Arabian astronomers may have owed to 
the earlier civilized nations, and especially to the Indian and 
Alexandrian schools, they have, nevertheless, consideral^ 
extended the domain of astronomy by their own practical 
endowments of mind ; by the number and direction of their ob- 
servations; the improvement of their instruments for anguhr 
measurement; and their zealous e£Ports to rectify the older 
tables by a comparison with the heavens. In the seventh 
book of the Almagest of Abul Wefiei, Sedillot found a noliee 
of the important inequality in the moon's longitude, whiA 
disappears at the syzygies and quadratures, attains its mead- 
mum at the octants, and has long been regarded, under the 
name of variation^ as the discovery of Tycho Brahe.f Uie 
observations of Ebn-Junis in Cairo, have become extremelf 
important with reference to the perturbations and secular 
chaiiji;os of the orbits of the two largest planets, Jupiter and 
Saturn. J The measurement of a degree, which the Calipk 
Al-Manmn caused to be made in the great plain of Sindachff, 

* licinaiid, Fragments Arahea relatifs d Vlnde, pp. xii.-xviL 9$-lM^ 
and especially 135-1 GO. Albiruni s proper name was Abul-Qjria^ 
He >vaA a native of By run in the valley of the Indus, and a fiind 
of Avicenna, with whom he lived at the Arabian academy which M 
been formed in Charczm. His stay in India, and the composition of Ul 
hibtoiy of that country {Tarikhi IlimI), of which Reinaud has maiii 
known the most remarkable fragments, belong to the years 1030>103i 

+ Sotlillot, Materiaux pour nei^vir d VHutoire comparSe des ScyaitB 
Mdthcmatitjucs chcz hs Orecs H he OrietUavx, t. L pp. 50-89; t^ 
in the Comptes renihts de I A cad. des Sciences, t. ii. 1836, p. 204 
t. xvii. 1843. pp. 103-173, t. xx. 1845, p. 1308. In opposition to th» 
opinion Biot maintains that the fine discovery of Tj'cho Rrahe by iw 
meaurt belongs to Abul-Wcfa, :md that the latter was aequaintedi B0( 
▼ith the "variation," but only with the second part of the "evectiflB." 
Journal des JSavatis, 1843, 'pp. 513 532, 609-626, 719-737; IM 
pp. 146-166; and CompUs rchdus, t. xx. 1845, pp. 1319-1823.) 

t Laplace, Expos, du Syst^e du Monde, note 5, p. 407. 
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B TBdmoT and Kakka. by obaeirers whose names hay* 
I traaaiailtcd to va bv Ebn-Junis. baa iii'ovfd It'H 

Q its results than by the evidence which it alibrda 6£ | 
aitifit culture of the Arubian race. 
RTe Muiat regard among the results yielded fay the rcflectioa 
Buft cuhnie. is. the west, the astronomical con<;res!i held 
t Vdedo, in Christiait %)ain. under Alfonso of Caatille. to 
ifih the Rabbin Isaac Ebn Sid Hazon played mi iitiportant 
pojt; mid in the far east, the obaervatory founded by IlschaD 
Holatiu. tliti gnmdfion of the great conquerot Kenghis Khan, 
on a hiU. near Meraghar, and supplied with many instrumenta. 
B lieru that Nassii Eddiii of Tus, in Khorasan. made his 
ions. These indi^idnal facts deserve to be noticed in 
J of the contemplation of the universe, since they tend 
f I© remind us of how much the Arabs have efected 
mg knowledge o^-er vast tracts of territory and in 
l&tiug those numerical data which contributed in a 
I d^re« during the important period of Kepkr and 
}, t4) lay the foundation of theoretical astmnomy, and of 
it viewa of the movements of the heavenly bodies. Tha 
k kindled in those parts of Asia nhich were pcofiled bjr 
n Bpread. ia the fifleeiith century, westward to Samar- 
, wlMrc Ulugh Beig, of the race of Timour, est*. 
L faeiideB as observatory, a gj'muaHiuiii after tha 
M|ef the AW'^n-'l""" Museum, and caused a catalogue 
i-to be drown up, which was based on wltolly new and 
'ant observations.* 
s making laudatory mention of that which we owe 

» natural Bcienee of the AtoIh iu both the terrestrial 

t edestial spheres, we must likewise allude to their con- 
''lOpe in separate paths of intellectool developwciil to the 
il noas of mathematical science. According to ihf most 
t works which have appeared in England, France, and 
BjJ't on the liistory of mathematics, we learn that "the 

^tiM tibaOTTStfOTj of Mersflia, aee Selambre. Bt^ioire ile rAttnt- 
If ^ Koitm Age, pp. IDB-aos ; and Am. 3«dil1til, Mhn. eur te» 
Mmh Ar<tbtt. 18*1, m). 201-205, nbcre Uie sooaioD in ilesahbed 
(■■cbmiUr openiag. On thu iiouuliarities of the star cutiilojfna o( 
"' ""ife, teig i. J, 86diUot, Tmila d« /Mff«?ncne Aid; 

._ iflli I8S1. p. i. 

delirooko, Algclira milh Arithmetic and MtTiimraiiim, Crgnt. IMlB 
So2 ^^ 
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al^bra of the Arabs originated from an Indian and a Greek 
source, which long flowed independentlj of one another.'' 
The Compendium of Algebra which the Arabian mathema- 
tician, Mohammed Ben-Musa (the Chorowazneir), framed hj 
command of the Caliph Al-Mamun, was not based on Dio- 
phantus, but on Indian science, as has been shown by mj 
lamented and too- early deceased friend, the learned Friedrich 
Ilosen ;* and it would even appear that Indian astronomers 
had been called to the brilliant court of the Abassides, as 
early as the close of the eighth century under Almansor. 
Diophantus was, according to Castri and Colebrooke, fint 
translated into Arabic by Abul-Wefa Buzjani, towards the 
close of the tenth century. The process of establishing a 
conclusion by a progressive advance from one proposition to 
another, which seems to have been unknown to the ancient 
Indian Algebraists, was acquired by the Arabs from the 
Alexandrian school. This noble inheritance, enriched by their 
additions, passed in the twelfth century, throi^h Johannes . 
Hispalensis and Gerhard of Cremona, into the European . 
literature of the middle ages.f " In the algebraic works of 1 
the Indians, we find the general solution of indeterminate ^ 
equations of the first degree, and a far more elaborate mode 
of treating those of the second, than has been transmitted 
to us in the writings of the Alexandrian philosophers; there 
is, therefore, no doubt that if the works of the Indians had 
reached us two hundred years earlier, and were not now first 
made known to Europeans, they might have acted very bene- 
ficially in favouring the development of modem analysis." 
The same channels and the same relations which led the 

Sanscrit of Brahmegupta and Bhascara, Lond. 1817. ChasleSy Apergft 
hUtorigtce sur Vorigine et le diveloppement dee mithodes en OSo- 
mitrie, 1837, pp. 416-502; Nesselmann, Vermch einer krittMhen 
Geschichte der Algebra, th. i. s. 30-61, 273-276, 302-306. 

* Algebra of Mohammed Ben Musa, edited and translated by P. 
Rosen, 1881, pp. viii. 72, and 196-199. The mathematical knowledge of 
India was extended to China about the year 720 ; but this was at a period 
when many Arabians were already settled in Canton and other Chinese 
eitic^. Reinaud, Relation des Voyagcafaits par lesArabes dans VInde 
et dla Chine, t. i. p. cix. ; t. ii. p. 36. 

t Chasles, Histoire de VAlgebre, in the Comptes rendus, t. xiii. 1841, 
pp. 497-524, 601-626; compare also Libri, in the same volumei 
pp. 559-563. 
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Azitba to a Juiowledge of Indian algebra, enabled tbem Eklso to 
ebtain, in tbe muth century, Indian numerals from Persia and 
ifiie Bhorea of the Euplutttes. PereianB were established at 
that period as revenue-collectors on the Indus, and the 
hise of Indian numerals was gradually transmitted to the 
' Tevenue officers of the Arabs In Northern Africa, opposite the 
(horcs of Sicily. Nevertheless, the important historical in- 
vestigations of tbe distinguished mathematician Chasles,* 
ave rendered it more than probable, according to liia correct 
nterpretation of the so-cnlled Pythagorean table in the 
letry of Boethius, that the Chiistians in the west were 
iar with Indian numerals even earher than the Arabs, 
nd that they were acquainted with the use of nine figures or 
kanctere, according to their position-Talue, under the 
nme of the system of the abacua. 

' The present is not a fitting place to enter more fully into 
lie consideration of this subject, which I have already treated 
(in two papers (written in 1819 and 1829,) and presented 
|i the Acadentie des Inscriptions at Paris, and the Academy 
f Sciences at Berlin.f but in our attempts to solve a historical 

CliMleg, AptTfu, hiaforiqve da ifethodee en Oiomlirie, 1S3T, 

el, 48i-i72; also in tha Comptee rendita de lAcad. des Sciences, 
Tiii. 1889, p. T8; t. ii. 1839, p. H9; t. ivL 1B43, pp. 1E6-173, and 
»18-2«; t. iril. 1843, pp. H3-1S4, 
+ Umnboldt, Ueber die bet versdiiedrmen Veliem iAlidien Sssteme 
ZtMtifiditn und Sber den Urs^rang dea Sldttnwerdi^ in dtn 
Zahlea, in CrdVa Jmcmoi, J^t die reine vnd angewandte 

, -j'l'jt.bd. iv. (182B), 8.23fi~S31; compare also mj .Enunen en't. 

lit TffisL de la Oiographie, i. iv. p. STS. The simplo enumeration of 
ICbe difl(ii«nt melhodfi whieh nations, to whom the Indian arithroetli: by 

dtioD was untngwn, emplojcd for expresshig the multiplier of tite 
laioental groupo, fumitihea, in my opinion, on explanation of the 
[ml rise or origin of the Indian system. If ive express the number 
), oithar perpendicularly or horizontnlLy, by means of " indicatflre," 
nremonding to the differ^ut diTiEioua of the abacua, (thus, M'C X'l*), 
«di^ easily perceive that the group-signa (MCXI) might be omitted, 
t our Indin nnmbere are, however, nothing moro than these iiuii- 
on — 'the multipliera of tim different graupe. We are also reminded 
this designation by indicatora by the ancient Asiatic Suanpan 
B reckoning macbine which the Moguls introduced into BuBsia), 
[cb has aacccasi,ve rows of atringa, to represent thousnads, hundreds, 
B, and unita, ThcEe aliings would bear in tbe numerical example 
i cited, S, 5, 6, and 8 balls. In the Suanpan there ia no apparent 
jiaup-fiign; the gTonp-signa are tbe positions themaelvest and these 



tiadt 
1668, 
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problem, concerning which much yet remains to b^ elucidated^ 
the qnestion arises, whether position-yalue-— the ingenioos 
application of position— -which occurs in the Tuscan abacul, 
and in the Suampan of Inner Asia, has been twice indepenn 

positions (strings) are occupied by nnits (8, 5, 6, and 8) as multipIierB or 
indicators. In both ways, whether by the figurative (the written) or ly 
the palpable arithmetic, we arrive at the value of position, and at Hi 
simple use of nine numbers. If a string be without any ball the pltei 
will be left blank in writing. If a group (a member of the progreasioa) 
be wanting, the vacuum is graphically filled by the cfymbol of a vacaiua 
(gUnpa^ sJjfron, tziiphra). In the " Method of JStUocius" I find in thi 
group of the myriads, the first trace of the exponential or indicational 
^stem of the Greeks, which was so influential in the east: M*, M^, U7f 
designate 10,000, 20,000, 30,000. That which is here alone applied tr 
the myriads, passes among the Chinese and the Japanese, who derivied 
their knowledge from the Chinese, two hundred years before the Chiih 
tian era, through all the multiples of the groups. In the Gobar, Ihe 
Arabian " dust writing," (discovered by my deceased friend and teachflc 
Silvcstre de Sacy, in a manuscript in the library of the old Abbey of St 
(Germain dcs Prfes) the group-signs are points — ^therefore zeros ir 
ciphers; for in India, Thibet, and Persia, eeros and points are idetttfeiL 

In the Gobar, 3* is written for 80; 4 •• for 400; and 6* * for MOO. 
The Indian numbers, and the knowledge of the value of position, must 
be more modem than the separation of the Indians and the Arians; for 
the Zend nation only used the far less convenient Pehlwi numberB. Hi 
conjecture of the successive improvements that have been made in thv 
Indian notation, appears to me to be supported by the Tamul system, 
which expresses units by nine characters, and all other values by gronp* 
signs for 10, 100, and 1000, with multipliers added to the left He 
singular apiBfiol ivciKoi in a scholium of the monk Neophytes, difr 
covered by Prof. Brandis in the library of Paris, and kindly comnrani* 
cated to me for publication, appear to corroborate the opinion of sudit 
gradual process of improvement. The nine characters of Neophytol 
are, with the exception of the 4, quite similar to the present PersifliLi 
but the value of these nine units is raised 10, 100, 1000 fold by writii^g 

c o 

one, two, or three ciphers or zero signs above them; as 2 for 20, 2t 

for 24, 5" for 500, and Tg for 306. If we suppose points to be 
used instead of zeros, we have the Arabic dust-writing, Gobar. As my 
brother, Wilhelm von Humboldt, has often remarked of the Sansoi^ 
that it is very inappropriately designated by the terms " Indian" ttd 
"ancient Indian" language, since there are in the Indian peninsoll 
several very ancient languages not at all derived froin the Sanscrit; » 
the expression, Indian or ancient Indian arithmetical characters, is ato» 
very vague, and this vagueness applies both to the form of the characteif 
and to the spirit of the metbods, which sometimes consist in mere juzti^ 
j^tioii, sometimes in tiie employment of eooffidenta and tndimrtff^ 
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ftttr ibveeted in the east iinder the Ptolemies and in the, 
Wt r or, whether the system ol' position -value may not have 
T» transferred hy the direction of imivei-sal tniffic, from the 
'ian western peninmila to Alexandria, and subsequently have 
n pven out amid the renewed dreams of the Pythagoreans, 
■k iBvontion of the foimder of their sect ? The bare poasi- 

■ UJty of ancient and wholly unknown combinationB anterior to 
I te^txtieth Olympiad, is scarcely worthy of notice. Wherefore 
Rlteuld R feeling of similar requirements not have sevei'ally 
•gifen rise, among highly-gifted nations of different origin, to 

■ flnbinations of tiie eamc ideas? 

Whilst the alg^ra of the Arabs, by means of that whioh 
v&cy fasd aoquired from the Greeks and Indi.'ms, combined with 

■ Ite portions due to Aeir own invention, acted so beneficially 
I tift the brilliant epoch of the Italian mnthematiciana of the 

middle oges, notwithstanding a great deficiency in sym> 
bolioal designations, we likewise owe to the same people the 
merit of having furthered the use of the Indian numerical 
system from Bagdad to Cordova by their writings and theic 
extended commercial relations. Uoth these effects — the 
simultaneous diffusion of the knowledge of the science of num- 
bers and of numerical symbols with value by position — have 
Variously, but powerfully faixmrcd the advance of the niathe- 
antical pMtion of natural science, and fecilitated access to ths 

ami semelimoB in the Bctnsl vslne or poailiou. Bvra the existGDcaof 
llifl cijiber or zero ia,sa the scholium of NeophftosBljowE,DotB neceasaiy 
Qondiiiioii of tbe simple paEiliou-valu{: iu Inclinn numerical chaiacrtcrs. 
The Indiana wiio spent the Tamol Lmgiiage, have arithmetical Bjmbots 
(rtiich differ from their alphabetical eharactera, and of which (ho B and 
tfie 6 have a, fliint resemblance to tbe 3 and the 5 of the Demutgui 
tgnivB, (Bob. AndeTHon, fturfi'mntfj o/ Taiiad Oramimar, 1821, p. IBfi); 
tod yA an aecunte comparisali [Hwes that the Tamul ariljinietieil 
(^haraclcrB arc derived from the Tamul al[>habetical writing. Aecording 
I« Carey Ihc Cingalese are still mnre different from the Dewnagari 
characters. In the Cingalese and in the TnJnul, there ia no position- 
Wloe or MM sign, hat fymbola for llie grouiw of ten«, hundreds, and ■ 
Thoosanda The Cingalese work, like (he Komana, bj juirta-position, 
Ibo Tamula by cocffieicnts. Ptolemj UBes the proeent s«ro «Sgn to 
represent the descending negative easic for dcyreos and minutea, hoth 
inhia Alroageat and in bis Geography. The zero sign was uonaequenUy 
ia nae in the ne^t maeh earlier than the epoeb of the invasion of the 
Aaba. [Sob my work ahovc cited, and tho memoir printed in Crdl's 
ilathanoLical Jounud, pp. 2ie, S1&, £23, and 227.) 
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more abstruse departments of astronomy, optics, ph3r8ical 
geography, and the theories of heat and magnetism, which, 
without such aids, would have remained unopened. 

The question has often been asked, in the history of nations, 
what would have been the course of events if Carthage had 
conquered Rome, and subdued the west ? " We may ask^ 
with equal justice," as Wilhelm von Humboldt* observes^ 
*'what would be the Cbndition of our civilization at the 
present day, if the Arabs had remained, as they long did, the 
sole possessors of scientific knowledge, and had spread them- 
selves permanently over the west? A less favourable result 
would probably have supervened in both cases. It is to tbe 
same causes which procured for the Romans a dominion over 
the world — ^the Roman spirit and character — and not to 
external and merely adventitious chances, that we owe the 
influence exercised by the Romans on our civil institutiQiUt 
our laws, languages, and culture. It was owing to this bene- 
ficial influence, and to the intimate alliance of races, that ire 
were rendered susceptible to the influence of the Greek mind 
and language ; whilst the Arabs directed their consideratioa 
principally only to those scientific results of Greek investiga- 
tion, which referred to the description of nature, and to 
physical, astronomical, and purely mathematical science." 
The Arabs, by carefully preserving the purity of their nati?e 
tongue and the delicacy of their figurative modes of ex- 
pression, were enabled to impart the charm of poetic colouring 
to the expression of feeling and of the noble axioms of wisdom; 
but to judge from what they were under the Abbassides, had 
they built on the same foundation with which we find them 
feimiliar, it is scarcely probable that they could have produced 
those works of exalted poetic and creative art, which, fused 
together in one harmonious accord, are the glorious fruits of 
the matmre season of our European culture. 

* Wilhelm von Humboldt, Ueber die Kawi-Spracke, bd. L s. cdxu* 
Compare also the excellent description of the Arabs in Herder^s Iditi^ 
zur Oesch. der Menadieit, be ^ xix. i and 5. 






PKBion OP ocEAurc DiscoTHHrEs.— openimo op the 

■BTESTEEIJ H.EMIEPHEBE. EXTENSION OP 8CIENTIF1C 

KNOWLEDGE, AND THOSE EVENTS WHICH LED TO 

OCEAKIC DISCOVEBIEa. COLUMBDS, SEBASTIAN CABOT 

AKD QAMA. AMERICA AND THE PACIUC. CABKILLO, 

SEBASTIAN VIZCAINO, MENDAKA AND QTJIROa. THR 

BICHEST ABUNDANCE OF MATERIAl^ FOB TUB FOUN- 
DATION OF PHrSICAi REOGEAPHT IS PBE3ENTED TO 
THE NATIONS OP WESTEBN ECBOPE. 

e fifteenth century belongs to those remarkablG epochs in 
riucb all the efforts of the mind indieute one determined and 
I character, and one unchanging etriving towards the 
e goal. The unity of this tendency, and the results by 
h. it was crowned, combined with the activity of nhojo 
>, give to the age of Columbus, Sebastian Cabotand Gama 
cJuofieterboth of grandeur and enduring splcudour. In the 
idst of two different stages of human culture, the fifteenth 
sttmy may be regarded as a period of transition, which 
donga both to the middle ages and to the beginning of more 
' ent times. It is the age of the greatest discoveries in 
ce, embracing almost all degrees of latitude and all 
rstiona of the eartli's Eurfacc. WhOc this period doubled 
munber of the works of creation known to the inhabilfflnts 
[ Europe, it likewise offered to the inteUeet new and 
' \ incitements towards the improvement of natural 
, in the departments of physics and mathematics.* 
Tbs world of objects now, as in Alexander's campnigns, 
Uhongh with still more overwhelming power, manifestctl itself 
> the combining mind in individual forms of onture, and in 
lie COncuiTont action of vital forces, llie scattered images 
f tenBuous perception were gradually fused together into one 
' — TTcte whole, notwithstanding then: abundance and diver- 
, and terrestrial nature was conceived in its general 
racter, and made an object of direct observation, and not 
bf vague presentiments, floating in varying forms before the 
fenagination. The vault of heaven revealed to the eye, which 
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was as yet unaided by telescopic powers, new regions, un- 
known constellations, and separate revolving nebulous masses. 
At no other period, as we have already remarked, were a 
greater abundance of £Eu;ts, and a richer mass of materials 
for the establishment of comparative physical geography, 
presented to any one portion of the human race. At no 
other period have discoveries in the material world of space 
called forth more extraordinary changes in the manners and 
well-being of men, and in the long-endming condition of 
filavery of a portion of the human race, and their late 
awakening to political freedom; nor has any other age 
afforded so large an extension to the field of view by thd- 
multiplication of products and objects of barter, and by the 
estabUshment of colonies, of a magnitude hitherto unknown. 
On investigating the course of the history of the universe, 
we shall discover that the germ of those events which have 
imparted any strongly marked progressive movement to tbe 
human mind, may be traced deeply rooted in the track d 
preceding ages. It does not lie in the destinies of mankunfl, 
that all should equally experience mental obscuration. A 
principle of preservation fosters the eternal vital process «f 
advancing reason. The age of Columbus attained the object of 
its destination so rapidlv because a track of fruitful geims had 
already been cast abroad by a number of highly- gifted men, who 
formed, as it were, a lengthened beam of light amid the dark* 
ness of the middle ages. One single century — ^the thirteenll 
—shows us Roger Bacon, Nicolaus Scotus, Albertus Magnus, 
and Vincentius of Bcauvais. The mental activity once 
awakened, was soon followed by an extension of geographical 
knowledge. When Diego Kibero returned, in the year 1525, 
from the geographical and astronomical congress which had 
been held at the Puente de Cava, near Yelves, for the pm-pose 
of settling the contentions that had arisen regarding the 
boundaries of the two empires of the Portuguese and the 
Spaniards, the outlines of the new continent had been already 
laid down from Terra del Fuego to the coasts of Labrador, 
On the western side of America opposite to Asia, the advance 
was, of course, less rapid ; although Rodiiguez Cabrillo had 
penetrated further northward than Monterey as early as 1543; 
and notwithstanding that this great and daring mariner met 
his death in the canal of Santa Barbara, in New OdiifonuB, 



i pilot, BarthoIomeuB Ferreto, conducted the expedition to 
t43rd degree of latitnUc, where Vancouver's Cape Oxford 
ttuate>d. The emulous enterprise of the Spaniards, English, 
I Portuguese, directed to one and the same object, was 
I p'eat, th&t fifty years Buffiood to determine the 
I oonfignration or the general direudon of the coasti 
ountries in the western hemisphere. 
Uttumgh the acquainlance of the nations of Europe wit^ 
iwestem part of the earth is tKe main sutgect of our eon- 
mttioo in this section, and that around which the numo- 
I vektaons of a. more correct and a gander view of the 
rerse are grouped, wc most j-et draw a strong line of 
Uation between the undoubted first diEcovery of America, 
» northern portions, bj- the Northmen, and its subsequent 
WODVery in its tropiwd regions. WhUst the Cahphate 
, flourished under the Ahassides at Bagdad, and Persia wtts 
r the dominion of the Samanides, whose age was so 
nble to poetry, Aaierica was discovered in the year 

by Leif, lie son of Eric the Red, by the northern route, 
as fi»r as 41° 30' north latitude* The first, although 

idental, incitement towards tbis event emanated Irom 
pnj. Towards the close of the ninth century Naddod 

1 driv^ by storms to Iceland whilst attempting to reach 
> Faroe Islands, whit^ had already been visited by the 
b. The first settlement of the Northmen was made io 

by Ingotf. Greenland, the eastern peninsula of a land 
h appears to be everywhere separated by the sea from 
rioa Proper, was early aeeii,f althou^ it was first 

: F&rla of America were t^een. sltLaugli no lauding v^ marie on 
a, fourteen years before Leif kiricksaon, in the voj-age which Bjnmo 
fuUssan ucdertook from Oreenland to the southward, is S>Sfl. Leif 
jwr the luid aX the iskad or Nantucket. 1° soath of Bogtoo; then 
tan Sootia; and, Iiwtly, in Newibnndliuid, which vu uiliaequently 
id "Litla Heiluluid," bat never " Vinlsiiil." Tbo gulf, which 
iet Newfoundland froia the mouth of the great River SU Lairreuoe, 
«aUsd by the Nortbmen, who had aeltled in Iceland and (jrcanhind, 
Vud's Gulf. Boo Caroli Clirialiaiii Rafn Antigaibilet Ama'i- 
p, 181S, pp. i, 121, 123, and «6S, 

I Ounobjom wns wrecked, in 876 or 8TT, on the rocks suhsequently 
idliy hui name, which ware lately rc-diHcovervd by Captain (iraah. 
—Jtl^Urn nw the cast coast of GrcenUud, but did aot land upon ib 
6i,Antiquit.Amer., pp. 11, 93, and 301.) 
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peopled from Iceland a hundred years later (983). Hie 
colonisation of Iceland, which Naddod first called Snow-land^ 
Snjoland^ was carried through Greenland in a south-western 
direction to the New Continent. 

The Faroe Islands and Iceland must be considered as 
intermediate stations and starting points for attempts made to 
reach Scandinavian America. In a similar manner the set- 
tlement at Carthage served the Tyrians in their efforts to 
reach the Straits of Gradeira, and the Port of Tartessus; and 
thus, too, Tartessus, in its turn, led this enterprising people 
from station to station on to Ceme, the Gauleon (Ship Island) 
of the Carthaginians.* 

Notwithstanding the proximity of the opposite shores of 
Labrador {Helluland it mtkla)^ one hundred and twenty-five 
years elapsed from the first settlement of the Northmen in 
Iceland to Leifs great discovery of America. So small were 
the means possessed by a noble, enterprising, but not wealthy 
race for furthering navigation in these remote and dreaiy 
regions of the earth, llie littoral tracts of Vinland, so called 
by the German Tyrker from the wild grapes which were 
found there, delighted its discoverers by the finitftdness of 
the soil, and the mildness of its climate, when compared with 
Iceland and Greenland. This tract, which was named by 
Leif the " Good Vinland " ( Vinland it goda)^ comprised the 
coast line between Boston and New York, and consequently 
parts of the present States of Massachusetts, Rhode Island, and 
Connecticut, between the parallels of latitude of Civita Vecchia, 
and Terracina, which, however, correspond there only to mean 
annual temperatures of 4 7° -8 and 52°*l.f This was the prin- 
cipal settlement of the Northmen. The colonists had often 

♦ See p. 494. 

t These mean annual temperatures of the eastern coast of America, 
under the parallels of 42** 25' and 41° 15', correspond in Europe to the 
latitudes of Berlin and Paris, places which are situated 8° or 10** more 
to the north. Besides the decrease of mean annual temperature, from 
lower to higher latitudes is here so rapid that, in the interval of lati- 
tude between Boston and Philadelphia, which is 2"* 41', an increase of one 
degree of latitude corresponds to a decrease in the mean annual tempe- 
rature of almost S^.C, while, according to my researches, on the intern 
of isothermal lines in Europe, the same decrease of temperature scarcely 
amounts to half a degree for the same interval. {Asi^ cenircUe, t, Ui. 
p. 227.) 
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to contend with a very warlike race of Esquiiaaiix, wlio tben 
estesded fiinlicr to the south under the name of the Skra- 
! first Bishop of Greenland, Eric Upsi, an Ice- 
lander, undertook, in 1131, a Christian mission to Vinland; 
and the name of the colonised country has even hoen dis- 
corered in old national songs of the inhabitants of the Faroe 
Islands.* 

The activity and bold spirit of enterprise manifested by tlie 
Oreenliknd and Icelandic adventurers are proved by the cir- 
CiUDstance that, after they had established settlements south 
of 41° 30' north latitude, they erected three boundary pillars 
on the eastern shores of Bafiin's Bay, at the latitude of 
M" 55', on one of the Woman's Islands,! north-west of the 
Resent most northern Danish colony of Upemavick. The 
ttmiio inscriptions, which were discovered in the autumn of 
"' i year 1824, contain, according to Rask and Finn Mag- 
gen, the date 1135. From this eastern coast of Baffin's 
Bay, more than sis hundred years before the bold expeditions 
■ef Parry and Ross, the colonists very regularly visited Lan- 
tairter Sound and a part of Barrow's Straits for the purpose of 
fishing;. The locality of the fishing ground is verj' definitely 
described, and Greenland priests, Iroin the Bishopric of 
rOardar, conducted the first voyage of discovery (1266). 
Hub north-western summer station was called the Kroksf jar- 
" J Heath. Mention is even made of the driit wood (un- 
doubtedly from Siberia) collected there, and of the abundance 
V whales, seals, walmsses, and sea bears.]: 

• Sea Carmen FiirSimm in fuo VinlandicB nunlio ftL (Safii, 
Ifllfguit. Amcr., pp. 320-332.) 

. ^ The Runic stone was plated on the highest point of the Island of 

.SSiigiktarHoslc "on the Saturday hcfore the daf of victoty," i.e., before 

^ 9Iet of April, a great heathen festival of the ancient ScandinavlaaE, 

(W(di, at their convcreion \a Chrietianity, vaa chimged into a Christian 

Intiral. (Bs&i.^nfi^iit. Amer., pp. 317-355.) On the donbls irhich 

StTqjuIfaen, Mohaike, and Klaproth, express recqiecting the Rnnic num- 

* " see my Examen ait., t. ii. pp, B7-101 ; yet, from other indiea- 

.. Bry^julfsca and Oraah are led lo regard the important monument 

tiie Womsn'H Islands (as veil as the Bunie inacriptioua found nt 

■~kko and Epegeit, lat. 60° 51' and 60" 0', and the ruins of buildings 

nperaavik, lat. 72° 60') as belonging undoubtedly to the eleventh 

id twelfth centuries. 

t Bafil. Anligjiit. Amer., pp. 20, 274, and Ilfi-JIB (Wilhelmi, fiber 
Jsbmd, Evitramannalanii, QreenUind, vnii Yialand, b, 117-121). 
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Certain accounts of the intercourse maintained between 
the extreme north of Europe or between Greenland and Ice- 
land with the American Continent, properly so called, do not 
extend beyond the fourteenth century. In the year 1347 a 
ship was sent from Greenland to Markland (Nova Scotia), to 
collect building timber and other necessary articles. On the 
return voyage the ship encountered heavy storms, and was 
obliged to take refuge at Straum^ord in the west of IcelandL 
These are the latest accounts preserved to us by ancient Scan- 
dinavian authorities of the visits of Northmen to America.* 

We have hitherto kept strictly on historical groimd. By 
means of the critical and highly praiseworthy efforts of 
Christian Rafa, and of the Royal Society of Northern Antiqui- 
ties at Copenhagen, the sagas and narratives of the voyages 

According to a very ancient saga, the moet northern part of the rast ceaift 
of Greenland was also visited in 1194, under th« nmne of Svalbard,.at t 
part which corresponds to Scoresby's Land, near the point 7S° 16', when 
my friend Col., then Capt., Sabine made his pendulum observationivv^ 
where there is a very dreary cape bearing my name. Rafn, {ArUiquiL 
Amer., p. 803, and Apergu de Vcmcienne Oiographie det Biffimit 
arctiques de VAmcrique, 1847, p. 6.) 

* ^YiIhelmi, op, cit., s. 226 ; Kafh, Ariidquit. Amer., pp, 264 aid 
453. The settlements on the west coast of Greenland, which, until tin 
middle of the fourteenth century, were in a very flourishing conditloOf 
fell gradually to decay, from the ruinous operation of commeixdil 
monopolies, from the attacks of Esquimaux (Skralinger), the ** blade 
death" which, according to Hecker, depopulated the north during tli0 
years 1347 to 1351, and from the invasion of a hostile fleet, regarding 
whose course nothing is known. At the present day no feith is any 
longer attached to the meteorological myth of a sudden alteration of 
climate, and of the formation of a barrier of ice, which was immediate^jF 
followed by the entire separation from their mother country of the 
colonics established in Greenland. As these colonies were only on th« 
more temperate district of the west coast of Greenland, it cannot be 
possible that a Bishop of Skalholt, in 1540, should have seen " tkh/sp- 
herds feeding their flocks" on the ea£t coast of Greenland, beyond the 
icy wall. The accumulation of masses of ice on the east coast opposite 
to Iceland depends on the configuration of the land, the neighbourhood 
of a chain of mountains having glaciers and running parallel to the 
coast line, and on the direction of the oceanic current. This state of 
things cannot be solely referred to the close of the fourteenth or the be» 
ginning of the fifteenth century. As Sir John Barrow has very jugUy 
shown, it has been subject to many accidental alterations, p.irticulariy 
in the years 1815-1817. (See Barrow, Voyages of Discovery tDUhin 
the Arctic Regions, 1846, pp. 2-6.) Pope Nicholas V. appointed a 
bishop for Greenland as late as 1448. 



DISCOVERIES. 

Ilie Northmea to Helluiand (NewfoiuuUand), to Mavkland 
H mouth of the St. Lnwreoce and Nova Scotia), and ta 
■loud (Massachusetts), have been separately printed, 
IQBipauicd by a.hle commentaries.^ The length of the 
[■ge, the direction of its course, and the times ot' the rising 
1 setting of the sun, arc all minutely detailed. 
Uese certainty appertains to the traces which have been 
fpoaed to be fouiid of a discovery of America before the 
it 1000 by the Irish. The Skralinger rekted to the 
rthinen settled in Vinland, that fiirther southward, beyond 
I Chesapeake Bay. there dwelt '' white men, who clothed 
IBlBelvee in long, white garments, carried before them poles 
vhich cloths were attached, and called with a loud voice." 
't account was interpreted by the Christian NorUunea to 
ite processions, in whict banners were borne aceom. 
1 by singing. lu the oldest eagas, the historical narra.. 
M of Thorfion Karlse&e, and the Icelandic Landnama book, 
t BOutbem coasts, lying between Vu-ginia and Florida, 
1 designated under the name of the Land of tha White 
s. Xhey are expressty called Great Ireland {hland it 
lay. and it is maintained that they were peopled by the 
Ik According to testimonies which extend to 1064, beibrs 
I discovered Vinland, and probably about the year 982, 
i MorsMm of the powerM Icelandic race of Ulf the squint. 
'' I driven in a voyage &om Iceland to the soudi 

ttonns on the coasts of the Land of the White Men, and 
■tb^rttsed iu the Christian faith; and not being allowed 
feptirt. was recognised by men Irom the Orkney Islands 
I Iceltud-t 

' n opinion has been advanced by some northern autiqua-. 
( tliat, a& in the i-ldcst Icelandic documents the first 

^_Fbe main Bources of inranualion aro the hisMric narrations of Erifi 
bd, TharfioD Karlsefne, ami Snorre Tborbrandsean, prul^ablj writ- 
b OreenlaDd iUulf as caily m tlie twcltth eeBturj', nod partly bj 
SsduitB of Eettlers iHim lu Vinluid (}iaiii, AntupiiL Amer., pp. vii. 
Sn4 *Vi). The care witb which geu'eniogu;^ tables w«n! kept «u 
tf tt, tbat that of Tharfinn KarlHcfue, wboae son, Snorre Thorbraajis- 
MR bom is America, huKticen brought down from lOGT to 1311. 
Siitramavnaland, (he land of the white men. Compare the 
lui.HurccB of ioformatioD, in Itafn, AniiipiU. Atiter., pp. 203-2M 
' li0~4S] ; ud Wilhalaii, Uditr Inland, Hvitixmiaimaiand, i 
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inhabitants of the island are called '* west men, who had come 
across the sea** (emigrants settled in Papyli on the south-east 
coast, and on the neighbouring small island of Papar), Ice- 
land was not at first peopled directly from Europe but from 
Virginia and Carolina, (Great Ireland, the American "White 
Men's Land,) by Irishmen, who had earlier emigrated to 
America. The important work, de Mensura Orbis Terra, 
composed by the Irish monk Dicml about the year 825, and, 
therefore, thirty- eight years before the Nortlunen acquired 
their knowledge of Iceland from Naddod, does not, however, 
confirm this opinion. 

Christian anchorites in the north of Europe, and pious 
Buddhist monks in the interior of Asia, explored and opened 
to civilisation regions that had previously been inaccessible. 
The eager striving to difiuse religious opinions has sometimes 
paved the way for warlike expeditions, and sometimes for the 
introduction of peaceful ideas, and the establishment of rela- 
tions of commerce. Religious zeal, which so strongly charac- 
terises the doctrines promulgated in the systems of India, 
Palestine, and Arabia, and which is so widely opposed to the 
indiflPerence of the ancient polytheistic Greeks and Romans, 
was the means of furthering the advance of geographical know- 
ledge in the earlier portions of the middle ages. Letronne, 
the commentator on Dicuil, has shown much ingenuity in his 
attempts to prove that after the Irish missionaries had been 
driven from the Faroe Islands by the Northmen, they began, 
about the year 795, to visit Iceland. The Northmen, when 
they first reached Iceland, foimd Irish books, mass bells, and 
other objects, which had been left by the earlier settlers, called 
Papar. llicse Pap(B, fathers, are the Clerici of Dicuil.* If, 
as his testimony would lead us to conclude, these objects had 
belonged to Irish monks, who had come from the Faroe Islands, 
the question naturally arises, why these monks {Papar) should 
be termed in the native sagas Westmen (Vestmenn), who had 
"come from the west across the sea? {Kommir til vestan um 
haf.y^ The deepest obscurity still shrouds everything con- 
nected with the voyage of the Gaelic chief, Madoc, son of Owen 
Guineth, to a great western land in the year 1 1 70, and the 

* Letronne, Recherches g^ogr. et crit. sur le Livre " de Mensura 
Orbis Terrce," compost en Irlande, par Dicuil, 1814, pp. 129-146. 
Compare my Exanicn crit. de VHist. de la Oeogr., t. ii. pp. 87-91. 



eonneBtion of this event with Ihe Great Ireland of the Ice- 
landio Saga. In like manner the race of Celto-AmericonB, 
^hom creduloua travellere have professed to discover in many 
jierts of the United States, have also disappeared since the 
ntablishmeat of an earnest and scientific ethnology, based not 

□ occidental similarities of soim.ds, but on grammatical forms 

od organic structure.* 



which httvc been advanced from tho lime of Italelgh, 
Fnfttiveaof Virginia eptakiug pure Celtic; of the Bappoaition of (he 
ladia sdntatjon, hao, ktii, inch, haviag Ikcd beard there; of Oven 
li^«lsiD, in loos, eaving himself from the hands of the TnsrarotaB, 
Ito were sbont (o scalp him, " bccauEB he addreesed them in his native 
^Uo,' have all been appended to the ninih boot of my travels {Rcla- 
loa AittorifHf, 1 iii. 1825, p. 159). These Tua»ronia of North Caro- 
U STa now, however, distinctly recognised by linguisUc inveatigatioo*, 
l«n Iroqnois tribe. See Albert Qallatin on Indian Triliai, in the 
\rdiaologia AToericana, vol ii. (1S36), pp. 23 and GT. An extensive 
■Mogne of Tusoarora words is giv«a b; Catlin, aae of the ntoat 
Ininble observers of manners who ever lived amongst (he aborlgineg 
r America- He, however, ia inclined to regard the nitbor 6ir, 
ltd oAea btne-ejcd, nation of the Tuscarorae, as a mixed people, 
BKcaded Irom the ancient Welsh, and from the original inhnbitanCa of 
uAmericaa continent. Sec his Letters and Ifoirt oa lite Maiintri, 
<WUma, and Coiiditiom, of the North American Indians, 18*1, vol. i. 
lS07; voiii. pp.25Sand 2(12-265. Another catalogue of Tuscaron 
wda la to be found in my brother's manuscript notes respecting lan- 
mgoB, in the Royal Library at Berlin. " As the struetnro of American 
Uoms appears remarkably strange to nations speaking the modem lan- 
pagtft of Western Europe, and who readily mifler themselves to be 
ld»w«y by some accidental analogies of sound, theoiogiana have gene- 
1II7 believed that Ihcy eouid trace an affinity with Hebrew, Spanish 
glOniata with the Bampir, and the En^ish or French settlers with 
h^e, Brat, or the Bat BreUm. I one day met on the coast of Peru s 
^ttoish naval officer and an English whalmg captain, the farmer of 
iriioni declared that he had heard Basque spoken at Tahiti, and (hs 
other GaeliCj or Enw, at the Sandwich Islands." Humboldt, Voijage 
mm Bigiona E^iiinortialet, R'iat. hiat., i. iii. 1S2G, p. 160. 

Althotii;h no connection of language has yet been proved. I by no 
means wish to deny that the Basques and the people of Celtic origin 
inhabiting Ireland and Woloa, who were early engaged in fisheries on 
tbe most remote coasts, may have been the constant rivals of the Scan- 
■hnavians in the nortbem parts of the Atlantic, and even that the Irish 
preceded the Scandinavians In the Faroe Islands and in Iceland. It is 
much (o he desired that, in onr dniT, when a sound and severe spirit of 
critidsm, devoid of a character of eonlempt, prevails, the old investiga- 
tioos of Powel and Kichard Hakluyt ( Voynget and Navigalioaa, vol. 
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That this first discovery of Amerioa, in or before tte 
eleventh century, should not have produced the important and 
permanent results yielded to the physical contemplation of the 
imiverse by the re-discovery of the same continent by Colum- 
bus at the close of the fifteenth centuiy, was the necessaij 
consequence of the uncivilized condition of the people, and the 
natui'e of the countries to which the early discoveries were 
limited. The Scandina^^ans were wholly unprepared, by pre- 
vious scientific knowledge, for exploring the coimtries in 
which they settled, bej'ond what was absolutely necessary for 
the satisfaction of their immeaiate wants. Greenland and 
Iceland, which must be regarded as the actual mother 
countries of the new colonies, were regions in which man had 
to contend with all the hardships of an inhospitable climate. 
The wonderfully organized free state of Iceland, neverthe- 
less, maintained its independence for three centuries and 8 
half, until civil f^edom was annihilated, and the country 
became subject to Hako VI. King of Norway. The flower 
of Icelandic literature, its historical records, and the collection 
of the Sagas and Eddas appertain to the twelfth and thirteen^ 
centuries. 

It is a remarkable phenomenon in the history of the culti- 
vation of nations, that when the safety of the national treasures 
of the most ancient records of Northern Europe was en- 
dangered at home by domestic disturbances, they should ha>'e 
been transported to Iceland, and have been there carefully pre- 
sented, and thus rescued for posterity. This rescue, the remote 

ill. p. 4), might be resumed in England and in Ireland. Is the sttte- 
ment based on fact, that the wanderings of Madoc were celebrated ifi 
the poems of the Welsh bard Meredith, fifteen years before Columbirf 
discovery] I do not participate in the rejecting spirit which has, bat 
too often, thrown popular traditions into obscurity, but I am, on th« 
contrary, firmly persuaded that, by greater diligence and perseverance^ 
many of the historical problems which relate to the maritime expedi- 
tions of the early part of the middle ages ; to the striking identity in 
religious traditions, manner of dividing time, and works of art in 
America and Eastern Asia ; to the migrations of the Mexican nations; 
to the ancient centres of dawning civilisation in Aztlan, Quivira, and 
Upper Louisiana, as well as in the elevated plateaux of Cundinamarci 
and Peru, will one day be cleared up by discoveries of facts with whick 
we have hitherto been entirely unacquainted. See my JSxaiiien criL 
de mist, de la Oiogr, du Nauveau Chwtimni^ i. IL pp. 142-148. 



Mjuence of Ingolf e first colanizHtion in Iceland, in U 
6, has proved, amid the vague and misty forms of Scandi- 
n mjtlia and symbolical cosmogoniea, an event of great 
porttuice in its influence on the poetic faucy of mankind. 
ita natural knowledge alone that acquired no enlargement, 
nodic travellers certainly occasionally visited the univer- 
a of Germany and Italy, but the diBCoveriea of the Green- 
■dere in tbe South, and the inconsiderable intercourse moin- 
ined vfith Vinland, whose vegctntion presented no remaik- 
le physiognomical t^iaracter, withdrew colonists and mariners 
little from their Kuiopean interests, that no knowledffe of 
lewly colonised countries seems to have been diffused 
t the cultivated nations of aouthem Europe. It would 
stiqqtear that no tidings of these regions reached the great 
Doese navigator in Iceland. Iceland and Greenland hod 
m been separated upwards of two hundred years, since 
SI, -whea tfic latter country had lost its republican form of 
KraiiKDt. and when, on its becoming a fief of the crown of 
rwsy, all intercourse with foreigners and even with Iceland 
■ interdicted to it. Christopher Columbus, in a work "On 
e fire habitable zones of tkc eartli," which has now become 
;trenidyrare, says that in iJie m-outh of February 1477, he 
Rtad Iceland, "where the *ea was not at that time covered 
.■e, and wfcich had been resoi-tetl to by many traders from 
BStoi."** If he had there heard tidings of the, earlier coloni- 
a extended and continuous tract of l«id, situated on 



Whilst (his oimimBtancc of ttB abscnne of ice in Febniary U77, 
bwD broHglit, forward ts a. proof tlmt Columbua' Iglujd of Thule 
d act be IceUad, rinn Magnusen foLmd in ancient hiatoriot! aoarcoq, 
, ni^ March H77, there was no snow in the northern part of Io«- 
l,tiid that in Febm^f of the suns yeta, Iho southern cotat naafrce 
J ice. Examen ctiL, 6. i. p. 105; t. v. p. 213. It is rery remarfc- 
1, 1^ Columbua, in the same " Tratado de lot eineo sxmai Aaif- 
m^ mentiona a more Houthem island, Frialanda: a name irhich is 
Jq t^e mape of Andrea Bianco (K3G), or in that of Fra MaaiD 
JT-U70), hot trhich playaa great part in the travels, moatly regarded 
Maloaa, of the bruthsiE Zeni (138S-1404). (Compare fmiinru ertf., 
"' >. 1H-126.J CtJuinbus cannol have been acqaainted with the 
sf tbo Fiatelli Zani, as the; even remaiued onknown to the 
nilj until the jear 1568, ia which Mareolim ftnl, pablishad 
DoyearaaftfT^edeathorLhogrcatiulininl Wlienoecuae 
'BtK^oaiBlanM with the oame Frialandal 
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the opposite coast, Helluland it mtkla, MarMand and the good 
Vinland, and if he connected this knowledge of a neighbouring 
continent with those projects which had akeady engaged his 
attention since 1470 and 1473, his voyage to Thule (Iceland) 
would have been made so much the more a subject of consi- 
deration during the celebrated law- suit regarding the merit of 
an earlier discovery, which did not end till 1517, since the 
suspicious fiscal officer mentions a map of the world {mappa 
mwido) which had been seen at Rome by Martin Alonzo 
Pinzon, and on which the New Continent was supposed to he 
marked. If Columbus had desired to seek a continent of 
which he had obtained information in Iceland, he would 
assuredly not have directed his course south-west from the 
Canary Islands. Commercial relations were maintained 
between Bergen and Greenland until 1484, and, therefore, until 
seven years after Columbus' voyage to Iceland. 

Wholly different from the first discovery of the New Conti- 
nent in the eleventh centmy, its re-discovery by Christopher 
Columbus and his explorations of the tropical regions of Ame- 
rica, have been attended by events of cosmical importance, and 
by a marked influence on the extension of physical views. 
Although the mariners who conducted this great expedition at 
the end of the fifteenth century, were not actuated by the 
design of attempting to discover a new quarter of the world, 
and although it would appear to be proved that Columbus and 
Amerigo Vespucci died in the firm conviction that they had 
merely touched on portions of Eastern Asia,* yet the expedi- 

* See the proofs, which I have collected from trustworthy document?, 
for Columbus, in the Examen crit., t. iv. pp. 233, 250, and 261, and for 
Vespucci, t. V. p. 182-185. Columbus was so fully convinced that Cuba 
was part of the continent of Asia, and even the south part of Ehatai 
(the province of Mango), that on the 12th of June, 1494, he caused all 
the crews of his squadron (about 80 sailors) to swear that they were con- 
vinced he might go from Cuba to Spain by land, "que esta tierra de Cuba 
fuesc la tierra firme al comienzo de las Indias y fin d. quien en estas partes 
quisiere venir de Espafia por tierra"); and that "if any who now swore 
it should at any future day maintain the contrary, they would have to 
expiate their perjury, by receiving one hundred stripes, and having the 
tongue torn out." (See Informacion del Eacrihano pvblico, Fernaoida 
Perez de Luna^ in Navar^ote, Viages y Descubrimientoa de lo8 Et]^ 
noles, t. ii. pp. 143, 149.) When Columbus was approaching the isUnd 
of Cuba on his first expedition, he believed himself to be oppoalte the 
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tion manifested the perfect character of being the fulfilment 
of a plan sketched in nccordance with scientific combinations. 
The expedition was safely conducted ivestwai-d, thi-ough the 
gate opened by the Tjrians aiid Cola;us of Samos, across the 
imnieasurahle dark sea, mare ienebrosujn, of the Arabian geogra- 
phers. They strove to reach a goal, with the limits of which 
they believed themselves acquaijitcd. They were not driven 
accidentally thither by storms, as Naddod and Gardar had 
been borne to Iceland, and Gunlijom, the son of Ulf Kraka, to 
Greenland. Nor were the discoverers guided on their course 
by intermediate stations. The great cosmograpber, Martin 
Bebaim of Niimberg, who accompanied the Portuguese Diego 
Cam on his important expedition to the western coasts of 
Africa, lived four years, from 1486 to 1490, in the Azores; but 
it was not fium these islands, which lie between the coasts of 
Spain and Maryland, and only at -J-tb the distance from the 
latter, that America was discovered. The preconception of 
this event is celebrated with rich poetical fancy in those 
stanzas of Tasso, in which he sings of the deeds which Her- 
cules ventured not to attempt. 

Non oeO di leBlar I'alto Oceano; 

Segnd Ic mete, en Croppo breve ehioatri, 

L'ardir risUinse doU'ingegiio umiuio, 

Tempo venil the Ban d'Ecolo i Bcgni 

Favolu vile ai nnvigaati industri 

Un Kuin iletla Lii/uria avrl ardimento 

Air inoogniw corso eaporsi in prima. 

Tasao, XV. st, 25, 30 et 81. 
Chinese commercial vitiee of ZaituD am! Qninsa; (i; es aerto, dire el 
AlmiTdnte i/ueata ta la tierra Jirme y jae eatoy, dice el, ante Zaytoy 
Gviniay). " He inlcnda \o prewnt the letters of the Catholic MoDBrchg 
to the groat Mogul Khun (Graa Can) in Kliatai; and )d return imme- 
diatelj to Spain (but by sua), as soon as he shall have thua diacbargod the 
mifraon ealruBled to him. Ho BHl)acquentlj sends on Khore a Imptiied 
/etr. Luis de Torres, becauHe he uoderstanda Hehrcw, Chaldee, andsomo 
Arahic." which are languages in use in Aaiatie tmding dtlos, (Sea 
Columbos' Journal of his Voyages, 149'2, In NaTarreto, Viages y Daat- 
irini., t. i. pp. 37, H and JQ.) Even in 1533, the astrouDiner Behoaer 
nuunlained that the whole of the so-called New World was a part (^ 
Ada (aaperioris Indiae), and that the cit; of Mexico (Temlatitjin), cod- 

tloered by Cart«a, wan no otber than the Chinese commerci^ city of 
Qninsay, so excessively extolled by Marco Polo. (See Joaanis Schoneri 
CortaHadii Otiuacutum geographicam, Norimh. IfiSS, pais ii. cap 
l-»4 
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And yet it was of this " uom della Liguria'* that the great 
Portup^uese historical writer, Johannes Barros*, whose first 
decade appeared in 1552, simply remarked that he was a Tain 
and fanciful babbler (homem fallador e ghrioso em mostnxt 
suas habilidades, e mats fantastico^ e de imctgina^des com sua 
Ilha Cypango). Thus, thi'ough all ages and through all 
stages of civilization, national hatred has striven to obscure 
the glory of honourable names. 

The discovery of the tropical regions of America by Chiii- 
topher Columbus, Alonso de Hojeda, and Alvarez Cabral, 
cannot be regarded in the history of the contemplation of t^ 
universe as one isolated event. Its influence on the extension 
of physical science, and on the increase of materials yielded 
to the ideal world generally, cannot be correctly understood 
without entering into a brief consideration of the period 
which separates the epoch of the gi'eat maritime expeditioBS 
from that of the maturity of scientific culture amongst die 
Arabs. That which imparted to the age of Columbus iti 
peculiar character of uninterrupted and success^ elforte 
towards the attainment of new discoveries and extended 
geographical knowledge, was prepared slowly and in various 
ways. The means which contributed most strongly to favour 
these efforts were a small number of enterprising men, who 
early excited a simultaneous and general freedom of 
thought, and an independence of investigation into the sepa- 
rate phenomena of nature; the influence exercised on the 
deepest sources of mental vigour by the renewed acquaintance 
formed in Italy with the works of ancient Greek literature; 
the discovery of an art which lent to thought at once wings of 
speed and powers of perpetuity; and the more extended 
Imowledge of Eastern Asia acquired by travelling merchants, 
and by monks who had been sent on embassies to the M(^ul 
rulers, and which was diffused by them amongst those natiooft 
of the south-west of Europe who maintained extensive com* 
mercial relations with other countries, and who were there* 
fore most anxious to discover a nearer route to the Spice 
Islands. To these means, which most powerfrdly facilitated 
the accomplishment of the w^ishes so generally entertained «i 
the close of the fifteenth century, we must add the advance i& 

^ Da AHa de Joax> de Barros e de Diego de Couto, dec. i Ih; ifi» 
cap. 11 (Parte i. Lisboa, 1778, p. 260). 



art of imvigation, the gradual perfection of Dniitical 
istruments, both magnetip ami ostroTvomital, and finally, the 
toplicatiou of ci'rtain methods for the determination uf the 
WP'b place, and the more ^eDC>i-al ust of the solar and lunar 
bhenieridcB of Regiomontanns. 

' Without entering into the details of the history of science, 
sich would bo foreign to the pi'epcnt work. I would emi- 
rate amongst those who prepared the way for the epoch irf 
jMuinbug and Gama, three great names — Albertus Magnus, 
Itoger Bacon, and VincenziuB of Beauvais. I have nami'd them 
beording to time, btit the most celebrated, influential and 
ItelUctuai, waaRa^'r Baeon. a Franciscan monk of Ilehester, 
lO devoted himEetf to the study of BL^ence at Oxford and 
lis. All the three were in advance of their age, and acted 
iuentiftlly upon it. In the long and generally iiufruitM 
itests of the dialectio speculations and logical dogmatism of 
lAilosophy which has been desij^nated by the indefinite and 
^vocttl name of schoIaBlic. we cannot fail to recognise the 
gneficial inttuence exercised by what may be termed the 
flex-action of the Arabs. The peculiarity of their natimial 
laracter. already deaeribed in n former section, and their 
ledilection for communion with nature, procured tor the 
tnlj translated works of Aristotle an extended diffusion 
Idch was most instrumental in t'lu'thering the establishment 
tthe experiniental sciences. Until the close of the twelfth 
id tlie beginning of the thirteenth century, mieconoeired 
^mas of the Platonic philosuphy prevailed in the schoola. 
iKn the fathers of the church bcLiered that they could trace in 
Lena die prototypes of their own religious viewi.* Many of 
te symbolising physical fancies of Timicus were eagerly taken 
t, and erroneous cusmical views, whose grouiidleBsnei« had 
tig been shown by the mathematical school of AleKondria, 
IM« revived under the sanction of Christian authority. 
koB tha dominion of Piatoniflm, tx. more correctly speak- 
tf, the new adaptations of Platonic views, were propagated 
g into the middle ages, uuder varying forms, from 

• Jonrdain, JteA. cril. *w lea Ira^uctioni ^Arislole, pp. 2S0-234, 
id 431-4S3 ; l.etroiine, Dea opinions cosmogrfiiihigTiea des Pira de 
' ' t, rappfOcbSei ilea ductrinta philoaopliiguen de la. Ordce, ia the 
dea deiai Mmdti, 1831, t. L p. 032. 
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Augustine to Alcuin, Johannes Scotus, and Bemhard of 
Ghartrcs.* 

When the Aristotelian philosophy gained the ascendancy 
by its controlling influence over the direction of the human 
mind, its eflPcct was manifested in the two-fold channel of 
investigation into speculative philosophy and a philosophical 
elaboration of empirical natural science. Although the 
former of these directions may appear foreign to the object I 
have had in view in the present work, it must not be passed 
without notice, since in the midst of the age of dialectic 
scholastics, it incited some few noble and highly-gifted men 
to the exercise of free and independent thought in the most 
various departments of science. An extended physical con- 
templation of the universe not only requires a rich abimdance 
of observation as the substratmn for a generalization of 
ideas, but also a preparatory and invigorating training of the 
human mind, by which it may be enabled, unappalled amid 
the eternal contest between knowledge and faith, to meet the 
threatening impediments which, even in modem times, 
present themselves at the entrance of certain departments of 
the experimental sciences, and would seem to render them 
inaccessible. There are two points in the history of the 
development of man, which must not be separated — ^the con- 
sciousness of man's just claims to intellectual freedom, and 
his long unsatisfied desire of prosecuting discoveries in remote 
regions of the earth. ITiese free and independent thinkers 
form a series, which begins in the middle ages with Duns 
Scotus, Wilhelm of Occam, and Nicolas of Cusa, and leads 
from Ramus, Campanella, and Giordano Bruno to Des- 
cartes.f 

The seemingly impassable gulf between thought and actual 
being — the relations between the mind that recognises and 

* Friedrich von Raumer, Ueber die Philosophie dea dreizehnten 
Jahrhunderts, in his Hist. TascheMburJi, 1840, s. 468. On the ten- 
dency towards Platonism in the middle ages, and on the contests of the 
schools, see Heinrich Ritter, Oesch. der chrisU, Philosophie, th. IL a. 
169; th. iii. s. 131-160, and 381-417. 

f Cousin, Cours deVHist. de la Philosophie, t. i. 1829, pp. 360 and 
889-436; Fragmens de Philosophie cartisiennef pp. 8-12 and 408. 
Compare also the recent ingenious work of Christian Bartholom^ 
entitled Jordano Bruno, 1847, t. L p. 308; t. ii. pp. 409-416. 



e object that is recognised — separated the dialectics into the 
fO celebrated schools ot realists ojxd notntnaliala. The almost 
Mgotten contests of these schools of the middle ages deserve 
lotice here, because they exercised a special influence oa 
1 final establishment of the experimental sciences. The 
Dminaliatfi, who ascribed to general ideas of objects only a 
ibjectire existence in the human mind, finally remained the 
Ivminant party in the fourteenth and fifteenth centuries, after 
tving undergone Tarious fluctuations of success. Fnnn 
lelr greater aversion to mere empty abstractions, they urged 
efore all the necessity of experiment, and of tlie increase of 
le materials for establishing a sensuous basis of knowledge, 
hie direction was at least influential in favouring the cuiti- 
'^tion of empirical science; but even among those with whom 
e realistic views were maintained, an acquaintance with 
e literaturo of the Arabs had successfally opposed a taste 
r natural investigation against the all-absorbing sway of 
eott^. Thus we see that in the different periods of the 
' "b ages, to which we have perhaps been accustomed to 
! too strong a character of unity, the great work of 
KOTeries in remote parts of the earth, and their happy 
laptation to the extension of the cosmical sphere of ideas, 
ere gradually bcii^ prepared oq wholly diflerent paths and 

Surely ideal and empirical directions, 
atunil science was intimately associated with medicine and 
tilosophy amongst the leamt-d Arabs, and in the Christian 
Tuddle ages with theological polemics. The latter fi-om their 
tendency to assert an exclusive infiuence, repressed empirical 
enquiry in the departments of physics, o:^anic morpholi^y, 
and astronomy, which was for the most part closely allied to 
Bfltrology. The study of the eomp rehensivc works of Aristotle 
which had been introduced by Arabs and Jewish Rabbis, had 
tended to lead to a philosophical fusion of all branches of 
stndy;* and hence Ibn-Sina (Avicenna) and Ibn-Rosohd 
(Averroes). Albertus Magnus, and Roger Bacon, passed for 
the representatives of all the knowledge of their time. The 
&me which in the middle ages surrounded the names of these 
great men was proportionate to the general difiiision of this 



opinion of their endowmen 

■ Jourdiin, Sur la trad. iTAn 
Die niiffiOte Poene der Juden in i 



!l Sanbi, I 
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Alhertus Magnus, of the family of the Counts of BollBtadt, 
must also be mentioned as an independent obsenrer in tl^ 
domain of analytic chemistry. It is true that his hopes were 
directed to the transmutation of the metals, but in his attempts 
to fulfil this object, he not only improved the practical manipu- 
lation of ores, but he also enlarged the insight of men into the 
general mode of action of the chemical forces of nature. His 
works contain some extremely acute observations on the 
organic structure and physiology of plants. He was ao- 
quiiinted with the sleep of plants, the periodical opening and 
closing of flowers, the diminution of the sap during evaporation 
from the surfaces of leaves, and with the influence of the 
distribution of the vascular bundles on the indentations of the 
leaves. He wrote commentaries on all the physical works flf 
the Stagirite, although in that on the history of animals he 
followed the Latin translation of Michael Scotus from the 
Arabic* ITie work of Alhertus Magnus, entitled Liber cosmt- 
jfraphicus de natura locorum, is a kmd of physical geography. 
I have found in it observations, which greatly excited my 
surprise, regarding the simultaneous dependence of climate on 
latitude and elevation, and the effect of different angles of 
incidence of the sun's rays in heating the earth's surface. 
Alhertus probably owes the praise conferred on him by 
Dante, less to himself than to his beloved pupil St. ThonwB 
Aquinas, who accompanied him from Cologne to Paris in 
1245, and returned with him to Germany in 1248. 

• The greater share of merit in regard to the history of aninula 
belongs to the emperor Frederic II. We are indebted to him for important 
independent observations on the internal structure of birds. (See 
Schneider, in Reliqua lihrorum Frederici II. tmperatoris de anit 
venandi cum ambus, t. i. 1788, in the Preface.) Cuvier also calls thk 
prince of the Hohenstaufen line, the ''first independent and origixii^ 
zoologist of the scholastic middle ages." On the correct view of Albeii 
Magnus, on the distribution of heat over the earth's surface under dif- 
ferent latitudes and at different seasons, see his Liber cosmographietis (fit 
natura locorum, Argent. 3515, fol. 14b. and 23a. (JExamen criL,i.l 
pp. 51-58,) In his own observations, we, however, unhappily too oflts 
find, that Alhertus Magnus shared in the uncritical spirit of his ago^ 
He thinks he knows " that rye changes on a good soil into wheat ; ihtk 
from a beech wood which has been hewn down, a birch wood will sprini; 
up from the decayed matter; and that from oak-branches stuck into t^ 
eu-th vines arise." (Compare also Ernst Meyer, Uebm* die Botamik de$ 
IZten Jahrhvnderts, in the Linnoia, bd. z. iddd, & 719.) . 
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Qnetitj, che I□'^ a destra piil vidua, 
Frale E nmeBtro funiini; ed esao Alberto 
£' di Culogoa, ed lo Tlioiiiaf d'Aquiuo. 

Ji Famdiso, i. 9" 
In nil that boE directly operated on tlic extension of the 
(uml sciences, aud oa (heir establishment on a matbematic^ttl 
i, and by the calling lurth of pheuomena by the prgeess 
, experimeat, Roger Bacon, tte conteuiporaiy of Alliertus 
Bollstadt, may be regarded as the most im^uirtant and 
tuential man of the middle ages. These two men occupy 
bofit the whole of the thirteenth century; but to Roger 
a belongs the merit that the influence which he exercised 
tbe form of the mode of treating the study of nature, hue 
more beneficial and Listing than the various discoveries 
u with more or less justice, have been ascribed to him. 
kulating the mind to independence of thought, he severety 
denmed the blind faith attiichrd to the authority of the 
ools, yet, far from neglecting the inveatigationa of the 
i ent Greeks, he direeted his attention simultaneousty to 
lological researehee,* and the application of mathematics 
|of tiba Sciertlia ea^erimentaiia, to wbicii last he devoted a 
yial eectioD of the Opus majus.\ Protected and favoured 
one Pope (Clement IV.), and nccused of magic and im- 
■ODed by two others (Nicholas III. and IV-), he experienced 
i changes of fortune common tu great minds in oil ages. 
was acquainted with the OpCks of Ptolemy4 °^^ with 

8a manj pusagoB of the Ojma majtis shav the respecl which Soger 
PB mtertdned for Orccian antiquity, that, as Jourdain has already 
iMifced (p. 429), we can OnL; intarpiat Uk wish eipreaeed by him in 
tter to Pope Clement IV., " fo burn the worke of Arialotle, in order 
kopthediliuaioiiof erroramongtheaeliolara/'aa referring to the bad 
'^ mnjjlationg Cram the Arabic. 



a penitua ignon 



_ . ^ . . rgumentum et axperie 

(Ihe ideal path, and the path of experiment). Eine expericntia 
tufficicntetsciri poteat. Argumestum concludit, Bed non certiflctl, 
lersmovet daditationem; et quisseat animus in intuits veritati% 
•ant inreniat via czperienti^" {,Opiu majui, pars. *i. cap, 1.) I 
lOaHeoted all the pacsagaa relating to Soger Bail's physical know 
a, wi to his proposals for various ini-entions, in the Examen eril. 
'iwi. da la Oeoi/r., t. ii. pp. 298-299. Compare also WheweU, 
!ws^Ay qfllte Inductive Si'ieacee, <oL ii. pp. 32S~83T. 
S«e ToL ii. p. 5ei. 1 liod Ptolem/a Optica cited la the Opm 



620 COSMOS. 

the Almagest. As he, like the Arabs, always calls Hip- 
parchus, Abraxis, we may conclude that he also made use of 
only a Latin translation from the Arabic. Next to Bacon's 
chemical experiments on combustible explosive mixtures, his 
theoretical optical works on perspective, and the position of 
the focus in concave mirrors, are the most important. His 
profound Opus majus contains proposals and schemes of 
practicable execution, but no clear traces of success^ optical 
discoveries. Profoundness of mathematical knowledge can- 
not be ascribed to him. That which characterizes him is 
rather a certain liveliness of fancy, which, owing to the 
impression excited by so many unexplained great natural 
phenomena, and the long and anxious search for the solution 
of mysterious problems, was often excited to a degree of 
morbid excess in those monks of the middle ages who devoted 
themselves to the study of natural philosophy. 

Before the invention of printing, the expense of copyists, 
rendered it difficult, in the middle ages, to collect any large 
number of separate manuscripts, and thus tended to produce 
a jijreat predilection for encyclopoedic works after the extension 
of ideas in the thirteenth century. These merit special consider- 
ation, because they led to a generaHsation of ideas. There ap- 
peared the twenty books de rerum natura of Thomas Cantipra- 
tensis. Professor at Louvain (1230); The Mirror of Nature 
{speculum naturale), written by Vincenzius of Beauvais (Bello- 
vacensis) for St. Louis and his consort Margaret of Provence 
(1250); The Book of Nature, by Conrad von Meygenberg, a 
priest at llatisbon (1349) ; and the Picture of the World {Imago 
mundi) of Cardinal Petrus de Alliaco, Bishop of Cambray (1410), 



majvLS (ed. Jebb, Lond. 1733), pp. 79, 288, and 404. It has been justly 
denied (Wilde, GeschicJite der Optik, th. i. a. 92-96) that the knowledge 
derived from Alhazen, of the magnifying power of segments of spheres, 
was actually the means of leading Bacon to construct spectacles. This 
invention would appear to have been known as earlyas 1299, or to belong 
to the Florentine, Salvino degli Armati, who was buried, in 1317, in the 
Church of Santa Maria Maggiore at Florence. If Roger Bacon, who 
completed his Opus majus in 1267, speaks of instruments by means of 
which small letters appear large, " utiles senibus habentibus oculos 
debiles," his words prove, as do also the practically erroneous considen- 
tions which he subjoins, that he cannot himself have executed that 
irhich obscurely floated before his mind as possible. 
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KCli work being in a great measure based upon the preceding 
iBB. These encyclopsedic compilationa were the forerunners 
r the great vork oti'atherBsiach., the Alarfferi/ap/tilosopAica, 
i first edition of which appeared in 1486, and which for 
If a century operated in a remarkable manner on the dif- 
1 of knowledge. I must here pause for a moment, to 
'er the "Pictnre of the World" of Cardinal Alliacua 
e d'Ailly). I have elsewhere shown that the work en- 
tled " Imago Mundi," exercised a greater influence on the 
■" EOTery of America, than did the correspondence with tho 
ed Florentine Toscanelli,* All that Columbus knew of 
£ and Boman writers, all those past^ages of Axistotle, 
o, and Seneca, on the proximity of Eastern Asia to the 
■B <rf Hercules, which, aa his son Fernando says, were the 
B of inciting him to discover the Indian hmi^ {avloridad 
' ha eseritorea para mover al Almirante d descuhrir lot 
\iias\ were galiered by the Admiral from the writings of 
e Caidinal. He must have carried these works with hitn on. 
t TOyages, for in a letter which he addressed to the Spanish 
irchs from the Island of Haiti, in the month of October 
SB, he translated word for word a passage from Alliacus' 
Mtise, de qyantiiate terrie kabitaiUis, which appears to have 
kde a deep impression on his mind. Columbus probably 
1' not know that Alliacus had also transcribed ecrlitUim 
bZL an eariier work, the Opus ntajas of Roger Bacon, f Sin- 
tax ^e, when the combined testimony of Aristotle and 
xroes (Avenryz), of Esdrns, and of Seneca, regarding the 
11 extent of the ocean in comparison with contincuta] masses, 
o convince monarchs of the expediency of a costly 



have already drawn attention to the marked predilection 
lifested at the close of tlie thirteenth centary for the study 
natural forces, and the progressive and philosophical direc- 

' Bee my Examen cril., t. i. pp. 61, 64-70, 98-lOS; t ii. p. 349, 

Are are fivo memoirs de ConcordarUia agtronamia cum llieologta, 

:.PiOTed'Aillj, whom Don Fernando Colon always calls Podro de 

These essays remind us of some very recent ones oa the Moattio 

pubUfllied four hundred years after the Cardinal'a." 

impare Columbua'a lotWr, Nararrclp, Viages y Desaibrimientog, 

1 p. 2*4, TiUi the Imago mundi of Cardinal d'Ailly, cap. 3, and 

Bacon's Opna majut, p. 163. 



fSk 
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tion assumed by this study in its scientific establishment on 
the basis of experiment. It still remains briefly to consider 
the influence exercised by the revival of classical literature, st 
the close of the fourteenth century, on the deepest sources of 
the mental life of nations, and, therefore, on the general oon- 
templation of the universe. The individuality of certain 
highly-gifted men had contributed to increase the rich mass 
of facts possessed by the world of ideas. The susceptibili^ 
of a freer intcllectusd development already existed when GxeoL 
literature, driven from its ancient seats, acquired a firm footing 
in western lands, under the favouring action of ap^iarently 
accidental relations. 

llie Arabs in their classical studies had remained strangeis 
to all that appertains to the inspiration of language ; their 
studies being limited to a very small number of the writen 
of antiquity, and in accordance with their strong nationil 
predilection for natural investigation, principally to the physi- 
cal books of Aristotle, to the Almagest of Ptolemy, the beta* 
nical and chemical treatises of Dioscorides, and the cosmokei* 
cal fencies of Plato, llie dialectics of Aristotle were blended 
by the Arabs with the study of Physics, as in earlier times, in 
the Christian mediajval age they were with that of theologr* 
Men borrowed from the ancients what they judged ausceptiblfi 
of special application, but they were for removed from appre- 
hending the spirit of Hellenism in its general chai*acter, from 
penetrating to the depths of the organic structure of the lan- 
guage, from deriving enjoyment from the poetic creations of 
the Greek imagination, or of seeking to trace the marvellous 
luxuriance displayed in the fields of oratory and historical 
composition. 

Almost two hundred years before Petrarch and Boccacio, 
John of Salisbury and the Platonic Abelard had already exer- 
cised a favourable influence with reference to an acquaintance 
with certain works of classical antiqiiit)'. Both possessed the 
power of appreciating the charm of writings in which freedom 
and order, nature and mind, were constantly associated 
together; but the influence of the eesthetic feeling awakened 
by them, vanished without leading a trace, and the actual merit 
of having prepared in Italy a permanent resting place for the 
muses exiled fix)m Greece, and of having coutiibuted most 
powerfully to re-establish classical literature, belongs of right to 



poets, linked hither by tlic closest ties of fi-iendship, 
tr^ch and Boccacio. A monk of Culabria, Borlnnm, who 
id long resided in Greece under the pntmniige of the I'^mpeittr 
idronicus, was the instructor of bodi*. Ulicy were tlie first to 
'a to make a careful collection «f Koroiin mid Greek numu- 
npts; onda taste for a comgiHrigonofliinguages had even been 
oucened in Pctrarchf, nhaae philological acumen eccmed to 
I towarda the attainment of a more general contempla- 
jB of the universe. Emanuel Chrysoloras, who was sent as 
'e ambassador to Italy and England (1391), Cardinal 
rion of Trebisond. Ciemistus Fletho, and the Athenian 
BOetriua Oialcondylas, to whom we owe the first printed 
ttion of Homer, were all valuable promoters of the study of 
e Greek writers|. All these ctitue from Greece before the 
fxoM taking of Conshmtinople. (29lh May 1453;) Con- 
Bttine Lascaris alone, whose fbrofuthers had once sat on ihe 
BUUine throno, came later to Italy. He brought with him 
veooua collectitm of Greek manuseriptji, now buried in the 
dy ii»ed library of the Eacurial§. 'fhe first Greek book 
S printed only fourteen years before the discovery of 
aerica. although the invention of printing, was pro- 
Uyniade simultaneously and wholly independently, by Gtit- 
iberg in Strasburg and Mayen.ee, and by Lorcuz Yaiissou 
T at Haarlem, between H36 and H39, and, therefore, in 
■ fortunate peiiod of the fir^C immigration of the learned 
eksinto Italy.|{ 

Heereo, Geirh. der diusischen Littavtur, hi. i. b, 2S4-S90. 
IL^Kpraih, llemoiTtB relatives i [Asie, Lili.p.113. 
The Horentino editioa of Homerof 1488; bat the first printed 
ik bODlc WIS l.bc graminar of Conatantine Lsscaris, in 14TC. 
Villem^n, MSiangti historitjaca H UttiraiTes, t. ii. p. 135. '■ 

'Rie result of the invcBtigatkiiis of tbe llbr^an Ludnrig Wubler, 
— ' u (see Ilia Oeachidile rfrr LiUetaltir, 1S33, th. i. a. 12-23). 
_ witiout moveable types does not go back, even in Cbino, b*- , 
tbe begiDDing of Ihe tetilb century of our era. Tbe first four boiAl J 
iimfueius trere printed, according M Kiaproth, in the provincs of 
Uefaun, between BSO and 925 ; and tbe dcticrlptton of the tecbnleal 
k^atetioB oF tbe Chinese printijig presa might bave been read is 
Mn ocnmtriea even is earlf as ISlil, in lUecbid«ddin's Pcisiim b!i»- 
r af tfaa ruleie of Kbotai. According ti the moat renent rcsulta ol 
impoitBDt resciuvtifs of Slanisluii Julien, however, an ironauiilli in 
na ilaelf, between the yenra liHl and 1043 a.b., or almost 4(jO)'enre 
m Qattenbei^, KDuld seem to hare aeei moveable Q'pes, made of 
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Two contiu-ies before the sources of Greek literature were 
opened to the nations of the west, and twenty-five years before 
the birth of Dante — one of the greatest epochs in the history 
of the civilization of Southern Europe,— events occurred in the 
interior of Asia as well as in the east of Afiica, which, by ex- 
tending commercial intercourse, accelerated the period of the 
circumnavigation of Africa and the expedition of Columbus, 
llie advance of the Moguls in twenty-six years from Pekin 
and the Cliinese wall, to Cracow and Liegnitz, terrified Christ- 
endom. A number of able monks were sent forth as mission- 
aries and ambassadors: John de Piano Carpini and Nicholas 
Ascelin to Batu Khan, and Ruisbrock (Rubruquis) to Manga 
Khan at Karakorum. The last -named of these travelling mis- 
sionaries has left us many clear and important observations on 
the distribution of languages and races of men in the middle 
of the thirteenth century. He was the first who recognized 
that the Huns, the Baschkirs (inhabitants of Paskatir, the 
Baschgird of Ibn Fozlan), and the Hungarians, were of Finnish 
(Uralian) race ; and he even found Gothic tribes who still re- 
tained their language, in the strongholds of the Crimea.* 
Rubruquis excited the eager cupidity of the great maritime 
nations of It;ily — the Venetians and Genoese — by his de- 
scriptions of the inexhaustible treasures of Eastern Asia. He 
is acquainted with the "silver walls and golden towers" d 
Quinsay, the present Hangtscheufu, although he does not men- 
tion the name of this great commercial mart, which twenty- 
five years later acquired such celebrity from Marco Polo, tie 
greatest tnivcller of any age.f Truth and naive error are 

burnt clay. This is the invention of Pi-sching, but it was not brougfaA 
into application. 

* Sec the i)roofs in my Examen criL, t. ii. pp. 316-320. Josa&i 
Barbaro (1 130), and Ghislin von Busbech (1555), still found, betweet 
Tana (Asof), Caffa, and the Erdil (the Volga), Alani and Gothic tribei 
speaking CJcrman. (Ramusio, Delle navigationi et viaggi, vol. H. pp. 
92b and 98a.) Roger Bacon merely terms Rubruquis frater Willii 
mus, quem dominus Rex Franciae misit ad Tartaros. 

+ The grca tand admirable work of Marco Polo (11 Milione di MesMt 
Marco Polo), as we possess it in the correct edition of Count BaldeOii 
is inappropriately termed the narrative of " Travels." It is for the moil 
part a descriptive, one might say, a statistical, work, in which it is ddfr 
cult to distinguish what the traveller had seen himself and what be had 
learnt from others, and what he derived from topographical descriptioi^ 
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singiilarly intermLied in the Journal of Rubruquis. which 
been presen-ed to us by Eogcr Bacon. Near Khatai, 
5h ia bounded by the Eastern S(-a, he describes a happy 
. where, on their arrival from other countries, all men and 
len cease to grow old."* 

[ore credulous than the monk of Brabant, and, therefore, 
laps far more geaertdly read, was the English knight, Sir 
1 Mandeville. He describes India and China, Ceylon and 
[atra. The comprehensive scope and the individuality of 
aarrativeB (hke the itineraries of Balducci Pepsletti and 
ttavels of Roy Gonzalez de ClaTijo) have contributed con- 
ihly to increase a disposition towards a great and general 
ourse among difibrent nations, 
[t has often and with singular pertinacity been maintained, 
t the admirable work of the truthful Marco Polo, and more 
rticularly the knowledge which it difiused regarding the 
ports and the Indian Archipelago, exercised great ia- 
on Columbus, who is even asserted to have had a. copy 

(rliich the CMnese literature is bo lieh, and which might be accoaaibls 
tim Ihroogh his PereUn interpreter. Tbe Btriting similarity pre- 
fad by the luuTatireB of the travcla of HiDan-tbsuag. the Buddhistic 
^rimof the Beventb ceatury, to tbat which Marco Polo found in 1377 
qiecting the Fiunii-Uigbland), earlj attracted tay whole attenllon. 
Iqnet, who was nnhappilj loo earlj removed bjn premature death, from 
linreetigation of Asiatic languages, and who, like Kl^proth and wj- 
1, naa long occupied with the work of the great Venetian traveller, 
~' tome, as follows, ahortl; before his deceaao: "1 am as much struck 
inelf by the compoaition of the Mitione. It is undoubtedly 
d on the direct and perBonal observation of the traveller, but he 
Mbly sIbo made use of documentH ettber officially or privately corn- 
dated to him. Many things appea.r to have been borrowed from 
taae and Mongolian worke, although it is difficult to del«rmiae their 
ite inflneDce on the composition of the Milioae; owing to the sue- 
in tnmslationa from which Polo took his eitiucte. Whilst our 
am traTellera are only too wel! pleased lo occnpy their readers with 
r pergonal adventures, Marco I'olo takes pains to blend his own 
tvatiooB nitb the oiEcial da<a communicated to bim, of which, as 
■morof the city of Yangni, he was able to have a large number." (See 
d«te eentrale, t. ii. p. 39S.) The compiling method of the celabrated 
dW, likewise explains the possibility of his being able to dictate his 
[■t Genoa in ISHS, to his fellow prisoner and friend,Messer Rust igielo 
iaa, u if the documents had been lying before him. (Compare 
iden, Traptla of Marco Polo, p. xiaiii.) 
Fnichs^ PUgriim, part iii. ch. 26 and 53 (pp. 23 and 34), 
2 B 



Id^ 
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of Marco Polo's narratives in his possession during his first 
voyage of discover}-.* I have akeady shewn that Christojdiec 
Columbus and his son Fernando make mention of the Geo- 
graphy of Asia by ^neas Sylvius (Pope Pius II), but ne?a 
of Marco Polo or Mandeville. What tiiey knew of QuinsAji 
Zaitun, Mango and Zipangu may have been learnt from the 
celebrated letter of ToscaneUi in 1 474, on the facility of reaching 
Eastern Asia from Spain, and fr'om the relations of Nicdo 
do Conti, who was engaged during twenty-five years in traTel- 
liiig over India and the southern parts of China, and not throuf^ 
any direct acquaintance ^vith the 68th and 77th chapters of 
the second book of Marco Polo. The first printed edition of 
these travels was no doubt the German translation of 1477, 
which must havo been alike imintelligible to Columbus and to 
ToscanclU. The possibility of a manuscript copy of the Mr* 
rativc of the Venetian traveller being seen l^ Cohunlm 
between the years 1471 and 1492, when he was occupied by 
his project of " seeking the east by the west," (buscar A 
levante por el ponientc, pasar a donde nacen las especerias, 
navegando al occidcnte) cannot certainly be denied;f hot 
wherefore in a letter written to Ferdinand and Isabella firom 
Jamaica, on the 7th of June, 1503, in which he describes the 
coast of Vcragua as a part of the Asiatic Ciguare near lJi0 
Ganges, and expresses his hope of seeing horses with goldea 
harness, shoidd he not rather refer to the Zipanga of Mano 
Polo, than to that of Pope Pius ? 

Whilst the diplomatic missions of Christian monks, and ilie 
mercantile expeditions by land, which were prosecuted at a 
period when the imivcrsal dominion of the Moguls had made 
the interior of Asia accessible from the Dead Sea to the 
Wolga, were the means of difiusing a knowledge of' ShaiB 
and Zipangu (China and Japan) amongst the great sea-&zing 

* Navarrete, Coleccion de los Viagea y Descubrimientoe qw hid^rM 
por mar las Espaholes, t. i. p. 261 ; Washington Irving, Hiitory.qf^ 
tffe and Voyages of Christopher Columbtis, 1828, voL iv. p. 297, 

i* Examen crit. de Vhist. de la Oeog., t. i. pp. 63 and 215; i ii> 

L350. Marsden, Travels of Marco Poloy pp. Ivii. Ixx. and IxxT. Thft 
st German Nuremberg version of 1477 {das puck des edeln JHOenut^ 
landtfarers Marcho Polo) appeared in print in the lifetime of ColmB!' 
bas; the first Latin translation in 1490, and the first Italian and.Fortih 
guese translations in 1496 and 1502. 



IS of Europe ; the mission of Pedro do Covilham and 
wde Payva(ia H87). which wassenlby King Johnll. to 
eek for the African Prester John, prepared the way, if not ior 
KBKTtlHtlomew Diaz, atall events. tbrVasen de Gama.* Tmst- 
(isne to the reports brought by Indian and Arabian pilots to 
'Ouiout, Goa, and Aden, as well as to Sofala. on the eastern 
■esof A&ica, Covilham sent word to King John II.,by tv»o 
a from Cairo, that, if the Portuguese would proBeeut« their 
>ges of discovery scnithward. along the west coiist, tliey 
nrould reach the termination of Afnea, from whence the 
o the Maim Island, the Magastar of Polo, to Zan- 
X and to Sofela, " rich in fcold," would be esrtremely easy, 
it before this news reached Lisbon, it had been already long 
a there, that Bartholonifw Diaz had not only made the 
^ery of the Cape of Gnod Hope (Cabo tormentoao) bat 
at he had also sailed round it, although only for a sliort dia- 
noe.f Accounts of the Indian and Arabian tradhig-places 
fthe eastern shcuea of Africa, and of the configuration i^ 
tc BOttthem extremity of the continent, may, indeed, early in 

\ 6*e. 1 lir. iii. cap. i, p. 1 BO, bojb expressly, that Bartholomer 

dcBoaeompaahiaper causa cIqh paigoa e tormtnlaa, que em o 

dollo pifsSram, Ihe pazerara noma Tormeotoao." The merit of 

donbling tJie Cape docs uot, tUerefere, belong, ss UEnully slat^, to 

~ de Sama. Diaz was st tbc Capeiu Msy IIHT, □earl}', thoreftire, 

. . ) Bsme time that Pedro de Covilham and Alouso de Payva 

Jpt fbr& Item BerceloDS on tbetr espedition. la December of t^ 

'^ ^ear (1187), Diaz brought tlie neva of this importimt disvoveiy to 
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plruiispheriuiu of Sanuki, who spciLks of Lim^elf as " Marinas 

i, dletas Tonellns de Veneioia ," appertain to the wort, entitled 

%fidetivvi Oucw. "Marinus ingeniously preaehed a cimwle 

. _ . interest of conuoeice, vitb. a desire of deatroying; the proqierity 

ISgn^i and directing the course of trsde in such a maimer oa 1« rarry 

'gprodacte of India through Bagdad, Basaora, and Tauris (Tebiiz), 

&flk. Tana (Azow), and tlie Asiatic coasts of the Medlterraneaiii 

hqU^ who was the coteraporarj' and compatriot of Polo, with (rbaaig 

KHfene he wss, however, imacquainted, was chtuacterised by grutA 

•fcira regarding commercial policy. He may bo regarded as the BaynaJ 

' lh» middle ages, witboat the incrodnlity of the philosophical abb6 

_ Uie eightacnlh century." {Examea. criiique, t. i, pp. 231, 833-348.) 

'!Ibe Cspe of Qood Hope is set dona as Capo di Diab on the map of Fn 

" compiled between the years 1467 and 1459. Consult the learned 

of Cardinal Zucla, entitled li Mappamiiado di IVa MMro 
le»e, 1800, g SI. 
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the middle ages, have been transmitted to Venice througlL 
Egj'pt, Abyssinia, and Arabia. The triangular form of 
AJ5ica is indeed distinctly delineated as early as 1306, on 
the planispherium of Sanuto, in the Genoese Porfulano deUa 
Mediceo-Laurenziana of 1351, discovered by Count Baldelli; 
and on the map of the world by Fra Mauro. I have briefly 
alluded to these facts, since the history of the contemplation 
of the universe shoidd indicate the epochs at which the prin- 
cipal details of the configuration of great continental masses 
were first recognised. 

Whilst the gradually developed knowledge of relations in 
space incited men to think of shorter sea routes, the means 
for perfecting practical navigation were likewise gradually 
increased by the application of mathematics and astronomy, 
the invention of new instruments of measurement, and by a 
more skilful employment of magnetic forces. It is extremely 
probable that Europe owes the knowledge of the northern ana 
southern directing powers of the magnetic needle, — ^the use 
of the mariner's compass,— to the Arabs, and that these people 
were, in turn, indebted for it to the Chinese. In a CSiinese 
work (the historical Szuki of Szumathsian, a writer who lived 
in the earlier half of the second century before our era) we 
meet with an allusion to the "magnetic cars," which the 
Emperor Tschingwang, of the ancient dynasty of the Tscheu, 
had given more than nine hundred years earlier to the ambas- 
sadors fi:om Tunkin and Cochin China, that they might not 
miss their way on their return home. In the third century 
of our era, imder the dynasty of Han, there is a description 
given in Hiutschin's dictionary Schuewen, of the manner in 
which the property of pointing with one end towards the south, 
may be imparted to an iron rod by a series of methodical blows. 
Owing to tiie ordinary southern direction of navigation at that 
period, the south-pointing of the magnet is always the one 
especially mentioned. A century later, imder the dynasty of 
Tsin, Chinese ships employed the magnet to guide their course 
safely across the open sea; and it was by means of these ves- 
sels that the knowledge of the compass was carried to India, 
and from thence to the eastern coasts of Africa. The Arabic 
designations Zohron and Aphron (south and north),* which 

* Avron, or avr (aur), is a more rarely employed term for nortb, 
used instead of the ordinaiy " ediemdl;" the Arabic Zohron, or Zohr, 
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incraziiu of Beauvais gives in his " Mirror of Kature" to 
e two ends of the ningnetic needle, indicate, like many Arabic 
mee of stars n-hich we still employ, the channel, and the 
ople from whom western eountriea received the elementa 
^their knowledge. In Chriatian Europe the first mention 
' the use of the magnetic needle occurs in the politico- 
tirical poeni, called ia Bible, hy Guyot of Provence, in 
190, and in the description of Pu.iestinc by Jacobus of Vitry, 
iabop of Ptolemais, betweca 1304 and 1215. Dante (in lua 
brof/., sii. 29) refers, in a simile, to the needle {ago), 
which points to the star." 

iThe discovery of the mariner's compass was long ascribed 
jUavio Gioja of Positano. not for from the lovely town of 
ilfi, which was rendered so celebrated by its widely ex- 
led maritime laws ; and he may, perhaps, have made some 
rovement in its constraction (1302). Evidence of the 
ier use of the compass in European seas, than at the begin- 
[ of the fourteenth century, b furnished by a nautical trea- 
of Raymond Lully of Majorta, the singularly ingenioiB 
eccentric man whose doctrineB excited the enthusiasm of 
Eordano Bruno when a boy,* and who was at once a philo- 
(diical systematiscr and an analytic chemist, a skiltul 

from which Klaptolh erroueouslj endoa-vonra la derive (he iSpanieh *w, 
■nd the Portugnosa »al, which, vithout doubt, like the German tiid, 
ME troQ German Torde, does oat properly refer to the particular dedg- 
D&tion of the quarter indicated; it Bignifien oal; the time of high noon; 
wnth is diclienab. On the early knowledge pasaessed by the CMuiKe, 
of the Houlh pointing of the magnetic needle, see Rlaprolh'a important 
invealigatioDB in bis LiUre li M. A. de Humboldt, aw Vinvention de 
la Bouteale, 1S34, pp. 11, 46, 60, 66, 79, and 90; and the treatiee of 
AzoDi of Nice, whicli appeared, in 1805, under the name of Disserta- 
tion m,T Vurigine de la Bmasole, pp. 85, and 65-68, Navarrele, in hit 
Diteurso hiatorico eobre lo' pTogreaos d^Ariede Navegar fnEfrpaaa, 
1B02, p. £3, reeala a remarkable passage in the Spaniah Leyea de bu 
Partidas (II. tit. ii. ley 38), of the middle of the Ihirtfieoth century : — 
"The needle, which gnidDS the eeaman in the AaA night, and ahon 
him, both in good and in bad weather, how to direct his course, ia the 
intermediary agent (medianera) between the loadatone llapiedm) and 

the north star " See the passage in Laa aiete Parlidai del 

*abio Sey Don Alottto el IX, (acrording to the uauallj adopted chro- 
DOlogieal order Alonao the Xlh.), Madrid, 1S29, t. ). p. 4T3. 

' Jordano Brvno, par Chriatian Bartholomlla, a. 1897, t. ii. pp. 
181-187. 
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maiiner and a successful propagator of Christiaiiity. In ha 
book entitled Fentx de lets maravillag del orbe, and pulitished 
in 1286, Lully remarks, that the seamen of his time employed 
*' instruments of measurement, sea charts, and the magnetic 
needle.""^ The early voyages of the Catalans to the nordi 
coast of Scotland and the western shores of tropical Africa 
(Don Jayme Ferrer reaching the mouth of the Bio de Ouro, in 
the month of August 1367), and the discovery of the Azores 
(the Bracir Islands, cm the Atlas of Picigano, 1367) by the 
Northmen, remind us that the open western ocean was na;?i- 
gated long before the time of Columbus. The V03rages prose- 
cuted imder the Roman dominion in the Indian Ocean, 
between Ocelis and the coefits of Malabar, in reliance on tli6 
regularity of the direction of the winds,f were now conducted 
by the guidance of the magnetic needle. 

The application of astronomy to navigation was pr epa red 
by the influence exercised in Italy, from the thirteenth to tiie 
fifteenth centuries, by Andalone del Nero and John Bianchini, 
the corrector of the Alphonsine tables, and in Germany by 
Nicolaus de Cusa,| George von Peuerbach, and Regiomontanns. 
Astrolabes designed for the determination of time and of 
geographical latitudes by meridian altitudes, and capable of 
being employed at sea, imderwent gradual improvement from 
the time that the astrolabium of tbe Majorcan pilots was in 
use, which is described by Raymond Lully, § in 1295, in 

* " Tcnian los mareantes instramento, carta, compas y agnja-" flala- 
zar, Diacwrso sobre los progrews de la Hydrografia en Espana, 1809, 
p. 7. 

t See p. 638. 

X Regarding Cuaa (Nicolaus of Cubs, properly of Cues, on the ICoselle), 
see p. 469, and also Clemens' treatise, Ueber Oiordemo Bruno tmd 
Nicolaus de Cusa, s. 97. where there is given an important fragment^ 
written by Cusa's own hand, and discovered only three yeafs aiaoe^ 
respecting a threefold movement of the earth. (Compare also Chaalea^ 
Aper^u 8ur Vorigine des mSt/iodes en GiomStrie, 1807, p. 529.) 

§ Kavarrcte, Dissertadon historica sobre la parte que tmvierm loB 
Espaholes en las guerras de Ultramar 6deUis CruzadaSy 1816, p. 100; 
and Examen crit.j t. i. pp. 274-277. An important improvement ia 
observation by the use of the plummet, has been ascribed to G«oi^ ▼oa 
Peuerbach, the instructor of Eegiomontanus. The plummet had, hm* 
ever, long been employed by the Arabs, as we learn from AbuUHaoBRB* 
All's description of astronomical instruments, written in the thirteenth 
century. Sldillot, Traits des instrumens astronomigues des AftAei, 
1835, p. 379; 1841, p. 205. 
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: Arte tie nav^ar, till the invention of the instrument 
de by Martin Bdiaim in 148J at Lisbon, and which was, 
i:hape, only a aimplificutiun of the metcoroncope of bis 
end KegicHnontanus. When the Inlante Henry, Duke of 
Beo, who was himself a navigator, established an academy 
■ pilots at Sagres, Maestro Jayme of Majorca was named its 
'ector. Martin Behaim received a chaise from Sing Jolm 
ofFortngal to compute tables for the sun's deelinattmi, 
i to teach pilots to " navigate by the altitudes of the B(m 
d Btara." It cannot at present be decided trhether, St 
i idoBe of the fifteenth century, the use of the log was 
own as a means of estimating the distance traverged 
ttlrt tiie direction is indicated by the compass; but it is 
jtain Qtxt Pigafetta, the companion of Magellan, speaks (rf 
J log (if oataia a poppa], as of a well-known means of 
the course passed over.* 



' In ftll tbe writings on tbo art of navigatitm which I have exaanined, 
afre found the erroneauB upinioii that the log for the mensunimeilt 
ttfw diatttBije trHvoned, wbb not uaed before the end of the eiiteanfli 
ike beginnisg of the BGyeafeeath centniy. In the Sitcydirpcedia 
keimica (eeienth ediljon, 1842), rol. ziii, p. 416, it is fiirther xbited, 
le Author of the device for measuring the ship^ wa; is not knonn, 
BO meatioQ of it oocmB till tho yeai 1607, in an East Iiidisn roya^ 
ittfalidied b; Fnrcbas." Thiayearie hIbd named in all esriior and later 
lipUoaaTiea as tbe extreme limit (Oehler, bd. vL1831, s. 460). NaVH- 
ie tioa^, in tbe IHaseTtaBion sobre loa progreiios del Arte de Nomegar, 
^^•2, plaoea the nse of the iog-lino in English Bhips in the year 1E77. 
Bnflot de IIdItbe, Notice biograpldgae ear Meadosa ei NaiBarrete, 
M£, p. 64.) SubtiequsnUy, in another place IColeedmt de loe Viageg 
^i lot Enptaieles, t. iv. 1837, p. 97), he aBHerta that, "in M^eUsni 
ine Uie speed of the eUp was only eetimated by the eye (d r>^), 
ttU, in the Qxteenth eentaiy, the eorredera (the log) was deiised." 
he ine»BiireinaBt of tbe dietance sailed over by mcana of throwing tha 
^ although this means mnat> in ilself, be termed imperfect, has 
Mnne of Bueh great importance towards a knovledge of the velocity 
^^d dipetrtion of oeeanio currents, that I have been led to make it an 
Maet of careful investigation. I Lere give the piineipal rcialts 
SMl are contained in the eixth (still impnbliabed) volume of my 
I eritiqtte de rhwtoiTe de la GSosraphie el dee pragria de 
lomie Mcutique. The Komaos, in the time of tbe republic, had 
. . .ir diips ican-meiimireri, which ooBHBted of idicelB four feet high, 
Mrided wiUi paddles attached to the ontnide of tbe ship, exactly as in 
ir4teainbi)at£, and as in the apparatus for propelling vcfsola, which 
lutio de Oaray had proposed, in 1G13, at Barcelona ki the Emperor 
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The influence exercised by Arabian civilisation through the 
astronomical schools of Cordova, Seville, and Granada, on the 
navigation of the Spaniards and Portuguese, cannot be over- 
looked. The great instruments of the schools of Bagdad and 

Charles V. (Arago, Annuaire du Bur. des Long,, 1829, p. 152») The 
ancient Roman way-measiirer (ratio a majoribus tradita^ qua in via 
rheda sedentes vel mari navigantes scire possumus qaot millia numero 
itineris fecerimus) is described in detail by Vitruyias (lib. x. cap. 14), 
the credit of whose Augustan antiquity has, indeed, been recently much 
shaken by C. Schultz and Osann. By means of three-toothed wheds 
acting on each other, and by the falling of small round stones from a 
wheel-case (loculamentum), having only a single opening, the number of 
revolutions of the outside wheels which dipped in the sea, and the num- 
ber of miles passed over in the day's voyage were given. Vitruviug 
does not say whether these hodometers, which might afford "both use and 
pleasure," were much used in the Mediterranean. In the biography ai 
the Emperor Pertinax, by Julius Capitolinus, mention is made of the 
sale of the effects left by the Emperor Commodus, among which was a 
travelling carriage, provided with a similar hodometric apparatus, (cap. 
8 in Hist. Augustce Script, ed. Lugd. Bat, 1671, t. i. p. 554) The 
wheels indicated both " the measure of the distance passed over, and the 
duration of the journey, " in hours. A much more perfect way-measorer, 
nsed both on the water and on land, has been described by Hero of 
Alexandria, the pupil of Ctesibius, in his still inedited Greek manu- 
script on the Dioptra. (See Venturi, Comment supra la Storia ddt 
Ottica, Bologna, 1814, t. i. pp. 134-139.) There is nothing to be found 
on the subject we arc considering, in the literature of the middle ages^ 
until we come to the period of several " books of Nautical Instruction," 
written or printed in quick succession by Antonio Pigafetta (TratteUo di 
Navigazione, probably before 1530); Francisco Falero (1685 a brother 
of the astronomer Kuy Falero, who was to have accompanied Magellao 
on his voyage round the world, and left behind him a " Kegimientopara 
observar la longitud en la mar") ; Pedro de Medina of Seville (Arte de 
Navegar, 1545); Martin Cortes of Bujalaroz {Breve Compendia de la 
es/era, y de la arte de Navegar, 1551); and Andres Garcia de Cespedes 
{Regimiento de Naviga/^ion y Hidrografia, 1606). From almost aQ 
these works, some of which have become extremely rare, as well as from 
the Suma de Oeografiay which Martin Fernandez de Enciso had pub- 
lished in 1519, we learn, most distinctly, that the ''distance sailed 
over" is leamt, in Spanish and Portuguese ships, not by any distinct 
measurement, but only by estimation by the eye, according to certain 
established principles. Medina says (libro iii. cap. Hand 12), "inordd 
to know the course of the ship, as to the length of distance passed over, 
the pilot must set down in his register how much distance the vessel 
has made according to hours («.e., guided by the hour-glass, ampol- 
leta) ; and for this he must know that the most a ship advances in a& 
hour is four miles, and with feebler breezes, three, or only two." Ce* 
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iro were imitated, on a small &cale, for nautical purposes. 
leir names even were txanaferred ; thus, for inatauce, that 
" astroiabon," given by Martin Bohaim to the mainmast, 
ilongs originally to Hipparchus. When Vasco de Uama 

M {Reaimiento, pp. 99 snd 156) calls this mode of proccediag " ccliar 
ito per fkutaiua." Tbia {iolaain, sa tlnciBa juatly remurks, dcpcndn, if 
. lit errors arc to lie aroidod, on the pilot'a knowledge of the qualitie* 
his Bbip : on the whole, however, every one who hae heen long at fea 
" have remarked, with surprise, when the waves are not very high, 
nearl; the mere, eatimation of the uhip'E velocity accords with tho 
leqnent result obtiinod by the log. Some Sparaeh pilota call the 
and, it mnat be admitted, hazardons, method of mere estimation 
DtA de ealuna), sarcastically, and certainly rery incorrectly, "la 
de los Holandeses, corredera de los pcrcztwos." Id Colnm- 
wup H journal, reference m frequently made ta the dispute with 
«o Pinion, as to the distance passed over since their departure 
Pdos. The hour or eand-glasaee, ainpotleiaa, which tbey made ute 
in ont in half an hour, so that the interval of a day and night wns 
43 ampoliclas. We tiad in this important jaumal of Colum- 
S (ag, for eiample, on the 22nd of January, 1493) : " andaba 8 millna 
thoiB haatapasadaa 5 ampolletaa, y 3 antes que comenzase la guardla, 
seniL 8 ampoUetas." (Navanete, t. i. p. 143.) No mention ia ever 
tde of the log (la corredera). Are ire to assume tbat Columbus wag 
(Hainted with and employed it, and that he did net think it neceEgoiy 
name it, owing to ita being alrendy in very genera] use, in the sama 
jf that Marco Folo baa not mentioned tea, or the great wall of Cbinat 

J. ^-jjj jppejni to me very improbable, because I find In. 

u by the pilot, Don Jayme Ferrer, 1495, for the exact 
the position of the Papal tine of demarcation, that 
n there is a qucatioa regarding the distance sailed over, the appeal 
tade only to the accordant judgment (juieio) of twenty very eipeii- 
id leamen (" qne apuntcn en sii carta de 6 en6 horas el camino que 
BO&rt Begun su juieio"). If the I«g had been in uae, no doubt 
rer mndd have indicated how often it ahonld be thrown. I find the 
I menticn of the application of the log in a pusaage of Piga- 
l'i Joanutl of Ma^llan's voyage of circumnavigation, which long lay 
ad among the manuacripta in the Ambrosian Library at Milan. It 
wre said, that, in the month of Januaty 1S21, when Magellan had 
■d* arrired in the Pacific, " 3econdo la misuni che focevamo del 
oolla catena a poppa, noi percorrevamo da 60 in 70 teghe al 
(Amorelli, Frima Viaggio intomo al Okiho ferracfueo, ottia 
tfiaione/aaa dal Cavaliere Anlonio Figc^etla niBa iipiadra dfl 
.Magofftianeg, 1800, p. iO). What can this arrangement of a chain 
e binder part of the ahip (catena a poppa), "which we ated through' 
he entire voyage to measure the way, " have been, except an apparatus 
lar to our log? No apceial mention is made of the loK-Iine divided 
kAota, the ahip's log, and the half-minutc or log-gloss, but this 
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landed on tbc enstem coast of Africa he found that fJ» 
Indian pilots at Melindo were acquainted with the use d 
astrolabes and ballestilles.* Thus by the more general inter- 
course consequent on increasing cosmical relations, by original 
iuvontiouK, and by the mutual fructification afforded by the 
mathematical and astronomical sciences, were all things gift- 
dually ])re])ared for the disco^-ery of tropical America ; the 
rapid determination of its configuration; the passage round 
the southern point of Africa to India ; and, filnally, the fizst 
circuimiavifjation of the j3;lobe — great and glorious ereots 
which, in the space of thirty years (fix)m 1492 to 1522), 
contributed t>o largely in extending the general knowledge of 
the re<^ions of the earth. The minds of men were reodend 
more acute and more capable of comprehending the TBit 
abuudiuice of new phenomena presented to their considera- 
ti(m, of tmalysing them, and by comparing one with another, 
of employing them for the foundation of higher and man 
gener.il views rej^ardiuf^ the universe. 

It will be sufficient here to touch upon the more proauBeat 
elements of tliese higher views, which were capable of lead- 
in<; men to a clearer insight into the connection of pheno- 
mena. On entering into a serious consideration of the 
oriji^nal works of tlie earliest writers of the history of the 
Conquista, we are suq)rised so frequently to discover the 
germ of iiiii)ortant physical truths in the Spanish writers of 
tlie sixtoc^utli eentiuy. At tlic sight of a continent in the 
^ast waste of waters which appeared separated from all other 
reji^ions in creation, there presented themselves to the excited 
curiosit\% both of the earliest travellers themselves and of those 
who collected thcii- narratives, many of the most important 
questions which occupy us in the present day. Among these 
were questi(ms regarchug the unity of the human race, and its 
varieties from one common original type ; the migrations of 
nations, and the affinity of languages, which frequently mani- 
fest greater differences in their radical words than in thdr 
inflections or grammatical forms ; the possibility of the migra- 

silence need not surprise ua wlien reference is made to a l<nig-kiii(nm 
matter. In tbc part of tbc Trattato di Navigazione of the Cavalier 
Pigafetta, given by Amorctti in extracts, amoimting, indeed, only to 
ton pa^cri, the '' catena della poppa*' is not again mentioned. 
♦ Burros, Dec. 1, liv. iv. p. 320. 
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' certMa species of plants nad animala ; the cause of the 
e winds, and of the constant oceanic currents ; lie rcf^- 
Ir decrease of temperature on the declivities of the Cordil- 
)tas, and in the superimposed strata of water in the depths 
t Ute ocean; and the reciprocal action of the -volcanoes 
ng in diains, and their influence on the frequency 
jquakes, and on the extent of circles of commotion. 
B groundwork of what we at present term physical geo- 
tphy, independently of mathematical conEideratJons. is con- 
in the Jesuit Joseph Acosta!s work, entitled Hutoria 
U y moral He lax Indicts, and in the work by Gonzalo 
mdez de Oviedo, which appeared hardly twenfj years 
r tbe death of Columbus. At no other period since the 
ciety, had the sphere of ideas been so suddenly and 
ronderfully enlarged in reference to the external world 
i geographical relations; never had the desire of observing 
it diffirent latitudes and at different elevatitras above 
e level, and of multiplying tlic means by which its 
utmena might be investigated, been more powerfully 

night, perhaps, as I have already elsewhere remarked,* 

a adopt the erroneous idea, that the value of theee 

i discoveries, each one of which reciprocally led to others, 

K tiie importance of these twofold conquests in the physical 

Bthe intellectual worid, would not have been dulyappreciated 

" re our own ago. in which the history of civilisation has 

ulj been subjected to a philosophical mode of treatment. 

mption is, however, refuted by the cotemporarieB 

The most talented amongst them foresaw the 

e which tiie events of the latter yeara of the fifteenth 

y would exercise on humanity, " Eveiy day," writes 

T Martyr de Anghiera.f in his letters wiitten in the yeara 



;i Mediola- 

e viiqne 2 

a, quibua 



rii., t. i, pp. 8-8 aad 390. 

f Dompare Opus Epitiolarum Petri jl/ortj/m Anffleri 

'i, 1670, ep. cxxx. and elii. "Pre liotitia prodliisae t- 

ti pne gaudio tcmperasae qnaiido litems itdspexisti m 

diura Orbe, latent! hacleouR, te cortiorem feci, mi 

insinuttsti. En tnis ipse Uteris eolHgo, quid BeneeriH. Bon- 

a, tmtjqiie rem fecieti, qimnti virum sumina doctriua Insigni- 

a deenit. Quia namquo e'lbaa BubiimibuEj pnesturi potest ing^iiili 

' quod condimcntnnj ^ratiiis^ ^ me taeio coiyectiiram. 

Ti oentjo spiritna meos, qanuuo ncctt os alloquor pmdentes aliqaos oz 
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1493 and 1494, " bring us new wonders from a new world— 
from those antipodes of the west — ^which a certain Genoese 
(CTiristophorus quidam, vir Liffur), has discovered. Although 
sent forth by our monarchs Ferdinand and Isabella, he could, 
with difficulty, obtain three ships, since what he said was re- 
garded as fabulous. Our Mend, Pomponius Laetus (one of 
the most distinguished promoters of classical learning, and 
persecuted at Rome for his religious opinions), could scarcely 
refrain from tears of joy, when I communicated to him the first 
tidings of so unhoped for an event." Anghiera, from whom 
we take these words, was an intelligent statesman at the 
Court of Ferdinand the Catholic and of Charles V., once 
ambassador at Egypt, and the personal friend of Columbus, 
Amerigo Vespucci, Sebastian Cabot, and Cortes. His long 
life embraced the discovery of Corvo, the westernmost island 
of the Azores, the expeditions of Diaz, Columbus, Grama, and 
Magellan. Pope Leo X. read to his sister and to the car- 
dinals, '* until late in the night," Anghiera's Oceanica. " I 
would wish never more to quit Spain," writes Anghiera, 
*' since I am here at the fountain head of tidings of the newly 
discovered lands, and where I may hope, as the historian of 
such great events, to acquire for my name some renown with 
posterity. ' '* Thus clearly did cotemporaries appreciate the glory 
of events which will survive in the memory of the latest ages. 
Columbus in sailing westward from the meridian of the 

his qui ab ca redeunt provincia (Hispaniola insula).'* The ezpresdoOt 
'* Christophonis quidam Colonus," reminds us, I will not say of the too 
often and unjustly cited "nescio quis Plutarchus'* of Aulus G^elliiis 
(Noct. AtticcB, xi. 16), hut certainly of the ''qnodam Comelio 
scribente," in the answer written by the King Theodoric to the Prince 
of the ^styans, who was to be informed of the true origin of amber, tt 
recorded in Tacitus, Germ., cap. 45. 

* Opus Epiatol., No. ccccxxxvii. and nlxii. The remarkable and 
intelligent Hieronymus Cardanus, a magician, a fantastic enthusiast, and 
at the same time an acute mathematician, also draws attention in his 
** physical problems," to how much of our knowledge of the earth was 
derived from facts, to the observation of which one man has led. Cat- 
dani Opera, ed. Lugden. 1663, t. ii. probl. pp. 630 and 669, at nmie 
quibus tc laudibus afibram Christophorc Columbi, non familiae tantom, 
non Gcnuensis urbis, non Italiee Provincise, non Europse, partis oibis 
solum, sed humani generis decus. I have been led to compare the 
'* problems" of Cardanus with those of the later Aristotelian schod, 
because it appears to me remarkable, and characteristic of the suaden 
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through. Fi whollj- unexplored ocean, and applying the 
wly imprOTed aatrolabe, for the dcterxninntioa of the 
ip's place, sought eastern Asia by a western course, not as 
mere adventurer, but under the guidance of a syBtematic 
m. He certainly had with him the sea-chart which, the 
U-cntine physician and astronomer, Paolo Toacauelli, had 

him in 1477, and which, fifty -three years after his death. 

still in the possession of Bartholomew do las Casas.* It 

laigBOient of gai^raphy at (hat epooli, that, amidst the confusion mid 
9 feebleness of the phjBical Eiplanations wliich prevail almoal equally 
'both eolleetioas, the greater part of theae problems relate to compa- 
Ive Dioteorolog<r. 1 allude to the consideratiotu on the warm insular 
nale of England contrasted nith the viutemtHilm; oa the depend- 
— '' hail on electric explosions ; on the cauae and direction of 
currents; on the maxima ofatmoflpherio heat and cold oceurrinjr 
e Bummerand «inler solstices; on the eleTation of (he regioa or 
nr under the tropics ; on tbe (emperiLtnre dependent on the radiation 
lieat bum the sun and from all the heavenly bodies ; on the greater 
emi^ of light in the wuthcm hcmiaphere, &c. "Cold is merely 
aiee of heat. Light and beat are ooly different in name, and are in 
niBilTeB inseparable." Caritani 0pp., t, i. de vita propria, p. 10; 
^roU. 621, 630-632, fiSS, and 713; t lii. rffi tubtUilaU, p. 417. 
. Sea my Exameit cnY.. t ii. pp. 210-249. According to Uie mann- 
ipt, Mittaria general de Ira Indiaa, lib, i. cap. 12, "la carta de 
tear qne Maestro Paulo Fisitxi (Toscanelli) envio & Colon," naa in 
hands of BartboiomS de las Casas vben he wrote his ytort, Colum- 
! ship's jonmai, of which we possess aa citraet (Navarrete, t. i., 
L8), does not entirely agree with the relation which I find in a mann- 
Ipt of Laa Casaa, for a communication of which I am indebted to M. 
aiaiix-Compans, The ship's journal aava; "Iba hablando el Alnii- 
lle (martes 2B tie Setiembro, liy2J, con Martin Alonso Pinaon, 
'tan dc la otia carahela Finta, sobra vaa carta que le babia cnriado 
diaa bada & la carabela, donde s<^n parcce lenia pinladaa d 

iMTonic ciertsa islas por aquclla mar " In (he manuscript 

'' ~~ Ciaas (lib. i, cap. 12), we find, an the other hand, as follows : — 
rta de marear que embid (Toscanelli al AlmirAote,) yo que esta 
boiia esorivo la Icngo en mi poder. Creo que (odo sn riage sohre esta 
to bndfi" (lib. i. cap. 38) ; " nai fufi que el martes 25 de Setiembre, 
pgH Uartin Aloiaa Pinzon con in cararcla Pinta & hablar con Chria- 
tl Colon, sobre una carta de marear que Chrialobal Colon le avia 

Uado Etta carta ea la gtte te ettibio Paulo Finno el Florentin 

' yo tengo en mi poder con otrai eoaaa del A Imiranie y arritiava 

Mtina mano que iraxlron & mi poder, Kn ella le pinto muehag 

. . . ." Are we to assume tliat the Admiral had drawn upon 

map of Toscanelli, the iaianda which, he expected to reach, or would 

' piotadas" merely mean that " tlic Admiral had a map on which 
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would app€«ar from Las Casas* manuscript history, which I 
have examined, that this was the same '* carta de marear," 
which the admiral shewed to Martin Alonzo Finzon on the 
25th of September, 1492, and on which many prominent 
islands were delineated. Had Columbus, however, sltms 
followed the chart of his counsellor and adviser, ToscaneHi, 
he would have kept a more northern course in the parallel of 
Lisbon ; but instead of this, he steered half the way ia the 
latitude of Gomera, one of the Canaries, in the hope of more 
speedily reaching Zipangu (Japan) ; and subsequently keep- 
ing a less high latitude, he foimd himself on the 7th of Octo- 
ber, 1492, in the parallel of 25° 30'. Uneasy at not disco- 
vering the coast of Zipangu, which, according to his reckon- 
ing, ought to lie 216 nautical miles further to the east, he 
yielded, after long contention, to the commander of the 
caravel Pinta, Martin Alonzo Pinzon, of whom we ham 
already spoken (one of three wealthy and iniSuential brothers, 
hostile to him), and steered towards the south-west. This 
change of direction led, on the 12th of October, to the dis- 
covery of Guanahani. 

We must here pause to consider the wonderful concatenation 
of trivial circumstances which undeniably exercised an influence 
on the course of the world's destiny. The talented and ingenionB 
Washington Irving has justly observed, that if Caliunbus had 
resisted the counsel of Martin Alonzo Pinzon, and continued 
to steer westward, he would have entered the Gulf Stream, 
and been borne to Florida, and from thence probably to Cape 
Hattei*as and Virginia, — a circmnstanco of incalculable im- 
portance, since it might have been the means of givii^ to 
the United States of North America a catholic Spanish popn^ 
lation, in the place of the protestant English one by wMdi 
those regions were subsequently colonized. " It seems' to 
me like an inspiration," said Pinzon to the Admiral, "that 
my heart dictates to me {el corazon me da) that we ought 
to steer in a different direction.'^ It was on the strength of 
this circumstance, that in the celebrated lawsuit which Pinzon 
carried on against the heirs of Columbus, between 1513 and 
1515, he maintained that the discovery of America was akme 
due to him. This inspiration, emanating from -die heart, 
Pinzon owed, as was related by an old sailor of Moguez, at 
the same trial, to the flight of a flock of parrots which he had 
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1 the evening flying towarda the south-west, in 
: might well have eonjecdired. to roost on trees on 
e land. Never has a flight of birds heea attended by more 
^ortant results. It may cveu be »iid that it has decided 
» firat colonization in the new continent, and the original 
tribotioD of ttie Roman and Germanic races of man.* 
Tie course of great events, like the results of natiuTilpheno- 
i, is ruled by eternal laws, with few of which we have any 
it tnowledge. The fleet which Emanuel, king of Portu- 
mt lo India, under the command of Pedro Alvarez Cabral, 
ttbe course discovered by Gama, was unexpectedly driven 
1 tbe coast of Brazil on the 22nd of April, 1500. From 
e zeal which the Portuguese had manifested since the expc- 
"' n of Diaz in 1487, to circuranawgate the Cape of Good 
iurrcnce of fortuitotis circumstanees similar to 
Oae exercised by oceanic currents on Cabral's ships, could 
jreBy fell to maniifeat itself. The African discoveries would 
u probably have bronght about that of America south of 
B equator; and thus Robertson was justified in saying that 
g decreed in the destinies of mankind, that the new coH' 
(t should be made known to European navigators before 
j dose of the fifteenth century. 
Among the characteristics of Christopher Columbus wb 
t especially notice the penetration and aoutenesa witb 
sh, without inteUectnal culture, and without any know* 
ge of physical and natural science, he could seize and oom- 
e the phenomena of the external world. On his arrivBl in 
lOw world, and under a new heaveu,^ he examined witb 
e the form of continental masses, the physiognomy o( 
tation, the habits of animals, and the distribution of neat 



' irararrete, DocummUm, TTo. 69, in t. ili. of the Viagea y Daeuiri, 
S66-1T1 ; Bxavien erit, I. i. pp. 23t-249 and 252 ; t. Hi. pp, 153-165 
L394 On the contested spot of the first limdingia the WoBt&idle^ 
bliLpp. 1SS-2S2. The m^ of the world of Jusn do la OoiB, aadk 
befare the death of Columbaa, which whs discovered bj 
1 myself in tie year 183-2, during the cholera* epidemic, 
IMS uiioe acquired ea muck celebrity, baa t^owu Dew li^t on 

I mooted qUDetjooa. 

■f* On the graphical and often poetical ilescriptaons of natnre foaiid in 
InirtaB, see pp. 121-123. 
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and the variations in terrestrial magnetisiii. Whilst the old 
admiral strove to discover the spices of India, and the rhuhaib 
{ruibarba), which had already acquired a great celehrity 
through the Arabian and Jewish physicians, and through tfa^ 
account of Rubruquis and the Italian travellers, he also 
examined with the greatest attention, the roots, fiiiits, and 
leaves of the different plants. In drawing attention to 
the influence exercised by this great age of nautical disco- 
verers on the extension of natural views, we impart moze 
animation to our descriptions, by associating them with the 
individuality of one great man. In the journal of his voyage, 
and in his reports, which were first published from 1825 to 
1829, we find almost all those circumstances touched upon, 
to which scientific enterprise was directed in the latter half 
of the fifteenth and throughout the whole of the sixteentJi 
centuries. 

"We need only revert generally and cursorily to the exten- 
sion imparted to the geography of western nations from the 
period when the Infante Dom Henrique the navigator, at his 
coimtry-scat of Ter9a Naval, on the lovely Bay of Sagres, 
sketched his first plan of discovery, to the expeditions of 
Gaetano and Cabrillo to the South Sea. llie daring expe- 
ditions of the Portuguese, Spaniards, and English, evince the 
suddenness with which a new sense, as it were, was opened 
for the appreciation of the grand and the boundless. The 
advance of nautical science and the application of astrono- 
mical methods to the correction of the ship's reckoning, 
fiivoured the efforts which gave to this age its peculiar cha- 
racter, and revealed to men the image of the earth in all its 
completeness of form. The discovery of the mainland of 
tropical America (on the 1st of August, 1498,) occurred 
seventeen months after Cabot reached the Labrador coast rf 
North America. Columbus did not see the terra finna of 
South America on the mountainous shores of Paria, as has 
generally been supposed, but at the Delta of the Orinoco, to 
the east of Cano Macareo.* Sebastian Cabotf landed on the 

* See the results of my mvestigations, in the RdcUion hist, du Vojfttff^ 
avx Rigiona equinoxicdea du nouveau Contirtent, t. ii. p. 702 ; aM itt 
the Examen crit. de mist, de la Oiographie, t. i p. 809. 

t Biddle, Memoir of Sebastian Cabot, 1831, pp. 52-61; JKwMl* 
eriLf t. iy. p. 231. 
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f June, 1497, on the coast of Labrador, between 56* 
told 58° north latitude. It has already been noticed that 
LB inhospitable region had been visited by the Icelander Lief 

I, five hundred years eailier. 

Columbus attached more importance on hi 8 third voyage to 

lie cireumEtance of finding pearls in the islands of Margarita 

and Cubagua, thaa to the discovery of the lierra Jirme. for he 

I dontinued firmly persuaded 1/3 the (lay of his death, that he 

I llad already touched a portion of the continent of Asia, when 

on his first voyage he reached Cuba, in November, 1492.* 

From this point, as his son Don Fernando, and his friend the 

Cura de los Palacios, relate, he proposed, if he had provisiona 

J " to continue his course westward, and to return to 

Spain, either by water, by way of Ceylon (Taprobwie) rode- 

\_mdo todo la tierra de los Negros, or by land, through JeniEB- 

nandJaffaf." Suchwerethe projects bywhich the admiral, 

1 1494, proposed to circumnavigate the globe, four years 

efore Tasco de Gama, and twenty-seven years before M^ellan 

knd Sebastian de Eleano. The preparations for Cabot's second 

lyage, in which he penetrated through blocks of ice to 

~ "y north latitude, and endeavoured to find a north-west 

[1 a pDrtiOQ of Columbus' Jonmal, Nov. 1, 1402, to which but 
Bttle attention baiB been directed, it is slated, " I have |iu Cuba) oppoalM 
fid, near to mc, Zajto y Gninsa; (ZaitMit and Qaintay, Marco Polo, 
|L 77) of the Gran Can." Naviirrete, Viages y Dascubri'm. de loa Etpa- 
iet, t i. p. 46. Tlie corvaturo towardg the BOotJi, which ColiunljiiB on 
B aecoDd voyage remarked in the most vestem part of Uie coast of 
' %, had an important influence, as I have elsewhere obeerred, on tha 
oreiy of Soath America, and on that of the Delta of the Orinoco 
1 Cape Paria; leo Examen crit, t. iv, pp. 246-250. Anghiara 
■ ., clxviii. ed. Amat 1670, p. S6) writes as follows : " Pulat 
us) regioues has (Paris) esse CubK contiguaa et adbierentes : ila 

id ntneque gint Indite Oangetidis continena ipsnm " 

I + S«e the itDportaat manuscript of Andres Bemaldez, Cura do la villft 
le Joe Palacios (Hintoria d'. los Reyes Calolims, vt.p. 123). This history 
rsfrom 1488 to 1513. Bemaldez had reeeived Colum- 

se, in 1498, on hia return from his second vojage. 

on^ the special kindness of &[. Teraaux- Compass, to whom the 
toiy of the Conquista ones much important elucidation, I was 
Iblsd at Paria, in Dec. 1833, to make a free use of this manuscript, 
a of my dislinguiabed friend the historio- 
Egnpber, Dou Juan ^utinta Mufloz. (Compare Fern. Colon, Vida del 
J Ahnirante, cap- 58.) 
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passage to Cathai (China), led him to think at ** some fatare 
time of an expedition to the north pole" {6 lo del polo arcHco),^ 
The more it beeamo gradually reet^nised that the neidy- 
discovered land constituted one connected tract, extending 
from Labrador to the promontory of Paria, and as the recendj 
found map of Juan de la Cosa (1500) testified, beyond die 
equator, far into the southern hemisphere, the more intense 
became the desire of finding some passage either in the sontili 
or in the north. Next to the re-discovery of the continent of 
America and the knowledge of the extension of the new 
hemisphere southwards from Hudson's Bay to Cape Honi, 
discovered by Garcia Jofre de Loaysa,t the knowledjge of the 
South Pacific, which bathes the "western shores of America, 
was the most important cosmical event of the great epoch 
which wo are here describing. 

Ten years before Balboa, on the 25th of September, 1518, 
first caught sight of the Pacific from the heights of the Siena 
de Quarequa at the Isthmus of Panama, Columbus distincdy 
learnt when he was coasting along the eastern shores of Ve- 
ragua, that to the west of this land there was a sea " which 
in less than nine days' sail would bear ships to the Chef' 
sonestis aiirea of Ptolemy and to the mouth of the Ganges." 
In the same Carta rarissima, which contains the beautiful 
and poetic narration of a dream, the admiral says, that " the 
opposite coasts of Veragua, near the Ilio de Belen, are situated 
relatively to one another as Tortosa on the Mediterranean, 

* Examen crit., t. iii. pp. 244-248. 

+ Cape Horn was diBcovcred by Francisco de Hoees in Fcbniaiy, 
1626, in the expedition of the Commendador Garcia de Loajsa, which, 
followiiip^ that of Magelbm, was destined to proceed to the Moluccas. 
Whilst Loaysa was paasiug through the Straits of Magellan, Hoces with 
his caravel, the Sun Lesviea, was separated from the flotilla, and diiven 
as far as 56'" B. latitude. *' Dijeron los del buque, que les parecia que 
era alii acabamiento de ticrra." (Navarrete, Viwjes de los Eapakoles, 
t. Y. pp. 28 and 404-488.) Fleurieu maintains that Hoces only saw the 
Cabo del Buen Succosso, west of Statcu Island. Towards the end of the 
sixteenth century such a strange uncertainty again prevailed respecting 
the form of the land, that the author of the AraiLcana (canto i. oct. 9) 
belieyed that the Miigellanic Straits had closed by an earthquake, and 
by the upheaval of the bottom of the sea; whilst, on the other hand, 
Acosta {IJid9oria ncUuraly moral de las Indian, lib. iii. cap. 10) regarded 
the Terra del Fuego as the beginning of a great south polar land. (Com: 
patre also p. 428.) 



1 Fnenterrabia in Biscay, or as Venice and Pisa." The 
lat ocean, the SouIJi Pacific, was even at that time regarded 
merety a continuatian of the Sinus magnus (fKyoc KS^mx) 
^A Ptolemy, situated before the goidoi Clhersoneaus, whilBt 
Sattigara and the knd of the Sines (Thinie) were supposed to 
ititute its eastern boundary, "tha &ficiful hypothesis of 
, according to whieh this eastern shore of the 
t gulf was connected with the portion of the African 
snt which extended fur towards the east,* and thus 
1 to make a cloaed inland sea of the Indian Ocean, 
I but little regarded in the middle ages, notwithstanding 
B pBTtiality to the yiewB of Ptolemy; — a fortunate circum- 
mce, when we consider the unfavourahle influence which it 
rould doubtlessly have esercised an the direction of great 

;nterprises. 

► The discovery and navigation of the Pacific indicate an 
BCh which was so much the more important with respect 
ilbib recognition of great cosmical Tclations. since it waa 
ring to these events, and therefore scai'cely tliree centuries 
d a half ago, that not only the cunligtu^tion of the western 
ost of the new, and the eastern coast of the old continent 
ne determined ; but also, what is far more important to 
■Btporolf^, that the numerical relations of the area of land 
id 'WAter upon the sur^e of our planet, first began to be 
1 from the highly erroneous views with which they had 
' regarded. ITie ningnitude of these areas, and 
sir relative distribution, exercise a poweri'ul inliiience on 
9 quantity of humidity contained in the atmosphere, tiie 
'a the pressure of the air, the force and vigor of 
^ tatiOB, the giestcr or lesser distribution of certain species 
t anknals, and on the action of many other general pheno- 
ms and physical procesaefi. The larger area apportioned to 
) fluid over the solid parts o' the earth's crust (in the 
io of 2^ to 1 ). does certait.iy diminiah the habitable 
:fbce fiir t^ settlements of the human luce, end for the 

' Wltother the isUimoBlifpotlicsiE, iKcording to irliich Capo Prasom, 
tlie eastern ^orc uf jtfriua, was connected with the eaetern Asiatic 
iKua (rf Thinre, ia to be traced to Mirinua of T^re, or to IlipparjhuB, 
bo the Babylonian Seleucus, or rather to Aristotle, de Gala (ii. 14), 
i^estiaa treated in detail in anuther work, Extamn crii,, t. L pp. 
iU, 161, and 329; t U. pp. 370-372. 



644 COSMOS. 

nourishmont of the greater portion of Tnammalia, birds, and 
reptiles ; but it is nevertheless, in accordance with the exiBting 
Inws of orp^nnic life, a beneficent arrangement, and a necessazy 
condition for tlic preservation of all Hving beings inhabiting 
continents. 

When at the close of the fifteenth century a keen desire was 
awakened for discovering the shortest route to the Asiatic spice 
lands, and when the idea of reaching the east by sailing to the 
west sfniultimeously awoke in the minds of two intellectual men 
of Italy, — the navigator Guistopher Columbus, and the phy- 
sician and astrononvpr Paul Toscanelli,* — the opinion este^ 
blished in l'tolemy*s Almagest still prevailed, that the old 
continent occupied a space extending over 180 equatorial 
degrees from the western shore of the Iberian peninsula to 
the meridian of eastern Sina;, or that it extended from east 
to west over half of the globe. Columbus, misled by a long 
series of false inferences, extended this space to 240 degrees, 
and in his eyes the desired eastern shores of Asia appeared 
to advance as far as the meridian of San Diego m New 
California. He therefore hoped that he should only have to 
sail 120 degrees, instead of the 231 degrees at which the 
wealthy Chinese commercial city of Quinsay is actually situ- 
ated to the west of the extremity of the Spanish penin- 
sula. Toscanclli, in his correspondence with the Admiral, 
diminished the expanse of the fluid element in a manner 
still more remarkable and more iavoiuable to his designs. 
According to his calculations, the extent of the sea between 
Portugal and China was limited to 52 degrees, so that in 
conformity with the expression of the prophet Esdras, six- 
sevenths of the earth were dry. Columbus, at a subsequent 
period, in a letter which he addressed to Queen Isabella from 
Haiti, immediately after the completion of his third voyage, 
showed himself the more inclined to these views, because they 

* Paolo Toscanclli was so greatly distingaishcd as an astronomer, that 
Bchaim's teacher, Ecgiomontanus, dedicated to him, in 1463, his 
work De QuadrcUura Circuli, directed against the Cardinal Nicolaus do 
Cuaa. lie constructed the great gnomon in the church of Santa Maria 
Novella at Florence, and died in 1482, at the age of 85, without having 
lived long enough to eiyoy the pleasure of learning the discovery of the 
Cape of Qood Hope by Diaz, and that of the tropical part of the new 
continent by Columbus. 
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d been defended in the Imago Mundi by Cardinal d'Ailly, 
lom he regarded as the highest authority*. 
Sii years nfter Balboa, sword in hand, and wading to his 
knees through the waves, claimed the possession of the Pacific 

* Aa the old continent, from the western Gilrcmity of the Iberian 
oinuila to tlio coaat of China, comprchendB almost 130° of longitude, 
ere remain atiout 23D° for the dietance which ColnmbuB nonld hare 
d to traverw if he wished to reach Catbat (China) ; hot lew if he 
\j desired to reach Zipangi (Japan). This diffcrent-e of 230°, which 
luiTe here indicated, depende on tiko poaition of the Portuguese Caps 
*\ Tiueent (11° 20' W. of Paris), and the far projecting part of the 
'-'~-wa coast, near the then so celebrated port of Quinsaj, ho often 
1 hy Columbus and ToBcanelti (lat. 30° 2S', long. 117° 47' £. of 
iTuf. The SynonymB for Quiuaa^, in the province oF Tschekiang 
9 Eknfu, Hangtschcufn, Kingazn. The East Asiatic genenl com- 
BTCe iraa shored in the thirteenth century between Qaiosa; and Zaitun 
ingfau or Saeuthiing), opposite to the island of Fonoosa (then Tang- 
j^ In 25" 6' N. lat. (see KInproth, TabUavx hiet. tie I'Atig, p. 227). 
M diaUncc of Cape St Vincent from Zipangi (Niphon) ia 22' of 
Bgltnde less than from QuJnsay, therefgre about 20B°, iuBtead of 
10° fiS'. It is striking thai the oldest statements, those of Eratos- 
auB and Strabo (lib. i. p. 04) come through accidental eonipciiBatiana 
ttldn 10' of the above-mentjoned result of 129° for the difference of 
qg^tnde of the ajruu/iii^. Stiabo, in tha same paaaage in which he 
lode* to the possible existence of two great habitable contioents in the 
'' n hemisphere, says that our orcuu/iivr) in the |)arBllcl of Thine, 
^__,— . (see p. 667), constitutes more than one-third of the earth's 
tamnotBrenoe. Marinua the Tynan, misled by the length of the time 
"Bnpied in the navigation from Myos Honnos to India, by the erro- 
oiul}' assumed dirccbioD of the miyor axis of the Caspian from vest t« 
It, and by the over eetlmation of tlie length of the land route to the 
untiy of the Seres, gave to the old continent a breadth of 225°, in- 
stead of 129". The Chinese coast waa thus advanced to the Sandwich 
Isiandg. ColnmbuB naturally preferred this result to that of Ttolemy, 
according to which Qniuatiy ahonld have been found in the meridian of 
tlie eastern part of the archipelago of the Carolinas. Ptolemy, in the 
the Almagest (II. 1), places the coast of Sins at 180°, and in his 
Oeograpky (lib. L cap. 12), at 177i°. As Columbus axtimaled the 
navigation from Iberia to Sinie, at 120°, and Toscanelli at only SS *, 
they might certainly, estimating the length of (he Medilcrranean 
•t about 40°, have called this apparently hazardous enterprise a 
" breviasimo eamino." Martin Bcha.im, also, on hia " World apple" 
the celebrated globe which he completed in 1492, and which is still 
preserved in the Behaim honac at Nuremberg, places the coast of China, 
(or the throne of the King of Mango, Cambalu, and Cathai,) at only 100° 
west of the Aiores, — i. c-, as Behaim lived four years at Fayal, and pro- 
bftbly calculated the distance from that point— 1 J 9' lO'waat of" "" 



iBt of Cape I 
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for Costille, and two years after his head had fallen bj iSbe 
hand of the executioner in the revolt against the tyrannical 
Pedrarias Da^-ila * Ms^ellan appeared in the Pacific (27th 
of November, 1520), and traversing the vast ocean frwn 
south-east to north-west, in a course of more than ten thousand 
geographical miles, by a singular chance, before he dis- 
covered the Marianas (his Isias de los Ladrones^ or de las 
Velas Latinas) and the Philippines, saw no other land but two 
small uninhabited islands (the Desventuradcts, or unfortunate 
islands), one of which, if we may believe his journal and bii 
ship's reckoning, lies east of the Low Islands, and the otliflf 

St Vincent. Columbus was probably acquainted with Behaim at 
Lisbon, where both lived from 1480 to 1484 (see my Bxamen crit de 
VHist. de la Orographies t. ii. pp. 367-369). The many wholly erro- 
neous numbers which we find in all the writings on the discoveiy of 
America, and the (hen supposed extent of Eastern Asia, have induced 
me more carefully to compare the opinions of the middle ages with thoM 
of classical antiquity. 

* The eastern portion of the Pacific was first navigated by white om 
in a boat, when Alonso Martin de Bon Benito (who had seen the an 
horizon with Yasco Nu&ez de Balboa on the 25th September, 1513, fiom 
the little Bierra de Quarcqua) descended a few days afterwards to tbi 
€k)]fo de San Miguel, before Balboa enacted the strange ceremony of 
taking possession of the ocean. Seven months before, in the month of 
January, 1513, Balboa had announced to his court, that the South Sea» 
of which he had heard from the natives, was very eaay to navigate :— 
''mar muy mansa y que nunca anda brava como la mar de nuestia 
banda" (de las Antillas). The name Oceano Padfico was, however, as 
Pigafetta tells us, first given by Magellan to the Mar del Sur (Balboa). 
Before Magellan's expedition (in August, 1619), the Spanish Go- 
vernment, which was not wanting in watchful activity, had givea 
secret orders, in November, 1514, to Pedrarias Davila^ Governor rf 
the province of Castilla del Oro (the most north-western part of Soutli 
America), and to the great navigator Juan Diaz de Solis: — ^for the 
former to have four caravels built in the Golfo de San Miguel, "to 
make discoveries in the newly-discovered South Sea ;[* and to the lat- 
ter, to seek for an opeuing (" abertura de la tierra^") from the eastem 
coast of America, with the view of arriving at the back ('*& es^l 
das") of the new country, i. e., of the western portion of Castilla del 
Oro, which was surrounded by the sea. The expedition of Solis (Octo- 
ber, 1515, to August, 1516) led him far to the south, and to the dia- 
covcry of the Rio de la Plata, long called the Rio de SoUs. (Compare, on 
the little known first discovery of the Pacific, Petrus Martyr, EpuL 
dxl. p. 296, with the documents of 1513-1615, in Kavarrete, t. iii 
pp. 134 and 357 ; also my Examen crit., t. i. pp. 320 and 360). 
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to the Bouth-weet of the Archipelngo of Mendoott.* 
febastian de Elcano completed tlie first circimmavi^tioi] of 
ike earth in the Victm-ia after Magellan's murder on the Island 
rf Zebu, and obtained as his armorial bearings a globe, with 
fte glorious inBpription, Primus cirEumdeditti me. He en- 
Med the harbour of San Lucar in the month of September, 
tfiQ2, and scarcely had a year elapsed before the Emperor 
Siaries, stimulated by the snggestiona of coRmographerB, 
^^ged, in. a letter to Heman CorteK, the discovery of a passage 
'^Trhich tlic distance to the spice lands would be shortened 
y two-thirds." The expedition of Alvaro de Saavedra tnis 
leepatched to the Moluccas from a port of the province Zaoa- 
' 1, on the westeru coast of Mexico. Heman CortcE writes 
1527 from the recently conquered Mexican capital, Te- 
Ktohtitlan " to the £ii^ of Zebu and 'Kdor in the Asiatic 
world," So rapidly did the sphere of cosmicnl views 
^ ), and with it the animation of general intercourse ! 
Subsequently, the conqueror of Now Spain Imnsell" entering 
fxm a course of discoveries in the Pacific, proceeded from 
lence in search of a north-east passage. Men could uot 
ibitnate themselves to the idoa ihat the continent extended 
■interruptedly from such high southern to such high northern 
idtudes. When tidings arrived from the coaet of CaJiforma, 
kaC the expedition of Cortci liad perished, the wife of the 
mo, Juana de Zuiiiga, the beaiiiful daughter of the Count 
fAgnilar, caused two ships to be fitted out and sent forth to 

* On the geographical position of the DeBventuxailaB (San Prfilo, 
l lit 18}*, long. 135f"KCStofParia; lala da Tibnrouea, 9. lat. lOJ*, 
r long. 146°,) see my Examm crlL, t. L p. 286 ; and NavarrBtc, t. iv. 
I lis. 5i, 218 and 2ST. Ths great period of geogropliictd dlBeoverira 

rioocauim to manjilloatrioua heraldic beariiige,^niilartotheoncniGii- 
ed in the text sa bestowed on Sebsftiiui de Elcano and his descend- 
!, (tbe lerreetrinl gtobc, with the inKription, " iMmuB oircmndedigti 
■^ Tfie armn which were giTen (o ColumbuB as early as May, 1403, 
iHmanr his perHin " para Bulilimajto," witb poatarhy, contidn -tin 
; map of America, — a range of ielaodE in front of a gul^ (Ovied*. 
tffeWToi d«Za»/nt/tiM,ed.del54T,Ub.ii.o»p. 7, fol. 10a; NaTW- 
; L ii. p. 3T ; Eiamai erit, L iv. p. 236). The Emperor Charles V. 
tve to Di^o de Ordaz, who bosEted of having ascended the Tolcano of 
Radnthe drawing of that conical rommtain; and to the historian 
riedo (who lived in tropical America uninteiTaptedly for thirty-foor 
■m, flvDi 16131a 1547), diefonr boaulilul Rlaraof theaonthemcroai, 
annorial bearings. (OvlEdo, lib. ii. cap. 11, fol. 16, b.) 
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ascertain its fate*. California was already, in 1 541 , recognised 
to be an arid, woodless peninsula, — a Hsict that was forgot- 
ten in the seventeenth century. We moreover gather from 
the narratives of Balboa, Pedrarias Davila, and Heman Gortez, 
that hopes were entertained at that period, of finding in the 
Pacific, then considered to be a portion of the Indian Ocean, 
groups of islands, rich in spices, gold, precious stones, and 
pearls. Excited fancy urged men to undertake great enter- 
prises, and the daring of these imdertakings, whether suo- 
cessful or not, reacted on the imagination, and excited it still 
more powerfully. Thus, notwithstanding the thorough ab- 
sence of political freedom, many circumstances concurred at 
this remarkable age of the Conquista,— ^ period of over- 
wrought excitement, violence, and of a mania for discove- 
ries by sea and land,—- to favour individuality of character, 
and to enable some highly-gifted minds to develope many 
noble germs drawn from fiie depths of feeling. They enr 
who believe that the Conquistadores were incited by love 
of gold and religious fanaticism alone. Perils always exalt 
the poetry of life ; and, moreover, the remarkable age whose 
influence on the development of cosmical ideas we are now 
depicting, gave to all enterprises, and to the natural impres- 
sions awakened by distant travels, the charm of novelty and 
surprise, which is beginniog to fail us in the present well- 
instructed age, when so many portions of the earth are 
opened to us. Not only one hemisphere, but almost two- 
thirds of the earth, were then a new and Tmexplored world,— 
as unseen as that portion of the moon's surface which the law 
of gravitation constantly averts from the glance of the inha- 
bitants of the earth. Our deeply. inquiring age finds in the 
increasing abimdance of ideas presented to the human mind a 
compensation for the surprise formerly induced by ihe novelty 
of grand, massive, and imposing natural phenomena, — a com- 
pensation which will, it is true, long be denied to the many, 
but is vouchsafed to the few familiar with the condition of 
science. To them the increasing insight into the silent 
operation of natural forces, whether in electro-magnetism or 
in the polarisation of light, in the influence of diathermal 

* See my Essai politique sur le Royaume de la NouveUe Espagne, 
t ii. 1827, p. 259; and Prescott, History qf the Conquest of Mexioa 
(New York, 1843), vol. iii. pp. 271 and 886. 
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otances or in the phj'Bialogical pbenomena of vital a 
iiBms, gradually unveils a world of wonders, of which i 

re scarcely reached the threshold. 

rhe Bondwich laliutds, Papua or New Guinea, and some 
tiODS of New Holland, were all discovered in the early half 
ihe sixteenth century.* These discoveries prepared the way 
those of Cabrillo, Sebastian Vizcaino, Mendana and Quiroe, 
oee Sagittaria is Tahiti, and whose Archipelago del Espiritu 
ito is the same as the New Hebrides of Cook.f Quiros was 
ompanied by the bold navigator who subsequently gave his 
ne lo the Torres Straits, 'J'he Pacific no longer appeared as 
tad done to Magellan, a desert waste; it was now animated 
islands, which, however, for want of exact astronomical ob- 
ations, appeared to have no fixed position, but floated from 
to place over the charts. The Pacific remained for a 
■ time the exclusive theatre of the enterprises of the 
liards and Portuguese. The important South Indian 
lyan Archipelago, dimly described by Ptolemy, Cosraas, 
Polo, unfolded itself in more distinct outlines after Albu~ 
■qua had established himself in 1511 in Malacca, and after 
expedition of Anton Abrcu. It is the special merit of the 
' Portuguese historian, Barros, the cotemporary of 
. and Camoeus, to have so truly recognised the phy- 



OaetaaD diacoTcred one of the Sandnich IslimdB in 1542. Reapect- 
tlis voyajte of Don Jorge do Menezea (16)2S) and Ihat of Ah'aro 
redn (1528), to the Ilhas de Pspaaa, Bee Barroa rfa Asia, dec. 
1 cap. 16 ; Bad KftTmrete, t. v. p. 125. The " Hydrograplaf' 
, Boti (1S42), irhich ia preserved in the British Muaeum, and htta 
amiaed by the learned Dalrymple, coataios outlines of New 
d; IB does also the coUection of maps of Jean Valard of Dieppe 
for the fiist knonledge of nhich we are indebted to M, Coqueliert 

After the death of MendaHa, hla wife, Dona Isabela Barelos, a 
an dialingniahed for personal courage uicl grcut moatal endowments, 
titocA in the Pacifie the uomnuLnd of the oipedjlion which did noi 
linata until 1596 (Eesai potil. mr la Nowi. Esp., t. i\.f. 111). 
liiH praeUsed ia bis ahipa the distilladon of fresh from aali water. 
aaBaideraMe acalc.aiLd liis example waa followed in several ioatancea 
FiRele, 1 i. p. liii). The entire operation, as I have ctiewheie 
n on the t«sIJinon; of Aleiander of Aphrodisioa, was known aa 
r aa the tliiid ctinturr of our era, altlkoaghit was not then pracliaod 
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eicol and ethnological character of this archipelago, as to be 
the first to propose that the Australian Polynesia should be dia- 
tin^ished as a fifth portion of the earth. It was not imtUtfae 
Dutch power acquired the ascendancy in the Moluccas, tiiat 
Australia began to emei^ firom its former obscurity and ts 
assume a d^nite fi>rm in the eyes of geographers.* Now 
began the great epoch of Abel Tasman. We do not purpeae 
here to give the history of individual gec^raphical discoveziefl^ 
but simply to refer to the principal events by which, in a dboit 
space of time and in continuous connexion, two-thirds of the 
earth's siu*face were opened to the apprehension of men, in 
consequence of the suddenly awakened desire to reach the 
wide, the unknown, and the remote regions of our globe. 

An enlarged insight into the nature and the laws of 
physical forces, into the distribution of heat over the earth's 
surface, the abundance of vital organisms and the limits of 
their distribution, was developed simultaneously with tiiiB 
extended knowledge of land and sea. The advance wbidk 
the different branches of science had made towards tibie dose 
of the middle ages, (a period which, in a scientific point of view, 
has not been sufficiently estimated,) facilitated and furthered 
the sensuous apprehension and the comparison of an imbounded 
mass of physical phenomena now simultaneously presented to 
the observation of men. The impressions were so much the 
deeper and so much the more capable of leadiligto the estab- 
lishment of cosmical laws, because the nations of western 
Europe, even before the middle of the sixteenth century, bad 
explored the new continent, at least along its coasts, in tbe 
most different degrees of latitude in both hemispheres ; and 
because it was here that they first became firmly settled in the 
region of the equator, and that, owing to the singular configa- 
ration of the earth's surface, the most striking contrasts of 
vegetable organisations and of climate were presented to them 
at different elevations within very circumscribed limits of 
space. If I again take occasion to allude to the advantages 
presented by the mountainous districts of the equinoctial 
zone, I would observe, in justification of my reiteration of the 
same sentiment, that to the inhabitants of these regions aloae 

* See the excellent work of Professor Mcinicke of Prcndau, entitkd 
Daa Festland AutstrcUien, eine geogr, Monograpkie, 18S7, H^ >- 

s. 2-10. 
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is granted to behold all the stars of the heaven, and almost all 

milies and forms of vegctatioa — but to behold is not to ob- 

tve by a mental process of comparison and combination. 

V^though in Columbus, as I hope I have succeeded in ahew- 

f in another work, a capacity for exact observation was 

peloped in manifold directions, notwithstanding his entire 

Bmency of all previous knowledge of natural fistoiy, and 

Idy by contact with great natural phenomena, we must by 

means assume a Bimilar development in the rough and war. 

> body of the Conquistadores. Europe owes to another 

d more peaceful class of travellers, and to a small number 

t tfstingiiished men among municipal functionaries, eccle- 

" » and physicians, tliat which it has imquestionably ac- 

1 W the discovery of America, in the gradual enrich- 

>t of Its knowledge regarding the character and composition 

i fke atmosphere, and its action on the human oi^nisation; 

'iB'diBtribution of climates on the declivities of the Cordilleras; 

b^evation of the line of perpetual snow in accordance with 

Ife different degrees of latitude in both hemispheres ; the suc- 

WBoa of volcanoes ; the limitation of the circles of commotion 

ateartLquakes ; the laws of magnetism ; the direction of oceanic 

mts; and the gradations of new animal and vegetable 

The class of ttaTellers to whom we have alluded, by 

in native Indian cities, some of which were situated 

r thirteen thousand feet above the level of the sea, were 

d to observe with their own eyes, and by a continued 

D those regions, to test and to combine the ohserva- 

m of others, to coUect natural praducts, and to describe and 

nit them to their European friends. It will suffice here 

■ntion Gomara, Oviedo, Acosta, and Hernandez. Coliun- 

I broMght home from his first voyage of discovery some 

il products, as for instance, fi'uits and the skins of ani- 

a letter written from Segovia (August 1494), Queen 

a enjoins on the Admiral to persevere in his colIectiooB; 

e especially requires of him that he should bring with 

1 specimens of " all the coast and forest birda pccidiar to 

intzies which have a different climate and different seasons." 

e attention has hitherto been given to the JUct that Martin 

im's friend. Cadamosto, procured for the Infiintc Henry 

le Navigator, black elephants' hair, a palm and a half in length, 

!^m the same western coast of Africa, whence Hanuo almost 
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two thousand years earlier, had brought the "tanned skins of 
Ks-Hd women," (of the large Gorilla apes) in order to suspend 
them in a temple. Hernandez, the private physician of Philip 
II., and sent by that monarch to Mexico, in order to have all 
the vegetable and zoological curiosities of the country depicted 
in accurate and finished drawings, was able to enlarge his coU 
lection by copies of many very carefully executed historical 
pictures, which had been painted at the command of Neza- 
hualcoyotl, a king of Tezcuco,* half a century before the amTal 
of the Spaniards. Hernandez also availed himself of a collec- 
tion of medicinal plants which he found still growing in the 
celebrated old Mexican garden of Huaxtepec, which owing to 
its vicinity to a newly established Spanish hospital,! the Con* 
quistadores had not laid waste. Almost at this time the foesQ 
mastodon bones on the elevated plateaux of Mexico, New 
Granada and Peru, which have since become so important 
vrith respect to the theory of the successive elevation d 
mountain chains, were collected and described. The designa- 
tions of giant bones and fields of Giants {Campos de Otgamki) 
sufficiently testify the fantastic character of the early inteiprC" 
tation applied to these fossils. 
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* This king died in the time of the Mexican king Axayacatl, vbd 
reigned from 1464 to 1477. The learned native historian, Fenumdode 
Alva Jxtlilxochitl, whose manuscript chronicle of the Chichimeqofl^ I 
eaw in 1803, in the palace of the Viceroy of Mexico, and of which, Ifc 
Prescott has so ably availed himself in his woi^ (Conquest of Mexko, 
vol. i. pp. 61, 173 and 206; vol. iii. p. 112), was a descendant of thi ^ 
poet king Nezahualcoyotl. The Aztec name of the historian, PenuaA ^ 
de Alva, means Vanilla face. M. Temaux-Compans, in 1840, caond i |^ 
French translation of this manuscript to be printed in Paris. Thcnotfca ^ 
of the long elephants' hair collected by Cadamosto occurs in Bamioi^ ^ 
vol. i. p. 109, and in Grynoeus, cap. 43, p. 33. r^ 

f Clavigero, Storia antica del Mesaico (Cesena, 1780), t. ii. p. W^ I ■ 
There is no doubt from the accordant testimonies of Heman Goittf ^: 
in his reports to the Emperor Charles V., of B^nal Diaz, Oomtfl^ j^^: 
Ovicdo and Hernandez, that at the time of the conquest of KS' K. 
tezuma's empire, there were no menageries and botanic gardens 1^ tf^ IL. 
part of Europe which could be compared with those of Huaxtepec^ Oi^ IT 
poltapec, Iztapalapan, and Tezcuco. (Prescott, op. cit. vol. i p. iWi 1: 
volii. pp. 66 and 117-121 ; vol. iii. p. 42). On the early attention wM* V^ 
is mentioned in the text as having been paid to the foeail bones Ib <kt l|^ 
'* fields of giants," see Garcilaso, lib. iz. cap. 9; Acosta^ lib. iv. op. A |^ 
And Hernandez (ed. of 1666), t. i.cap. 32. p. 106. 
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'One circumstance which specially contributed to the esten- 
n of coamical views at this enterprising period, was the 
mediate contact of a numeroua maaa of Kuropcans with the 
) and grand exotic forms of nature, on the plains and 
ontaiiiouB regions of America, and, (in consequence of the 
■^e of Vasco de Gama), on the eastern shores of Africa 
1 Soathem India. Even in the hegianing of the sixteenlJi 
BtnTy,.a PortAigTieee physician, Garcia do Orta, under the 
ntection of the nobk Martin Alfonso de Sousa, established, 
I the present site of Bombay, a botanical garden, in 
uch he cultivated the medicinal plants of the neighbour- 
Tho muse of Camoens has paid Garcia de Orta the 
e of patriotic praise. The impulse to direct observation 
I now everywhere awakened, whilst the cosmographical 
''ngs of the middle ages were to be regarded less as the 
t of actual observation than as mere compilations, re- 
nting the opinions of classical antiquity. Two of the greatest 
p. of the sixteenth century, Conrad Gessner and Andreas 
alpinus, have the high merit of having opened a new path 
ology and botany. 
n order to give a more vivid idea of the early influence 
rcised by oceanic discoveries on the enlarged sphere of 
physical and astronomical sciences connected with navi- 
hon, I will call attention, at the close of this description, to 
le luminous points, which we may already see glimmering 
ia^ the writings of Columbus. Their first fatnt light 
BTveB to be traced with so much the more cai-e, because 
r contain the germs of general cosmical views. 1 will not 
■e here to consider the prooti of the results which I have 
ira«ted, since I have given them in detail in another 
, entitled Examai critique de I'kistoire de la giographie 
ouveau continent el des progrh de I'littrcmotnie tiauligue 
[xv-el xvi' siecles. But in order to avoid the imputation 
rvaluing the views of modem physical knowledge, in 
Bon with the observations of Columbus, I will give the 
il translation of a 'few lines contained in a letter which 
Admiral wrote from Haiti in the month of October, 
I. He writes as follows ; " Each time that I sail from 
a to India, as soon as I have proceeded about a hun- 
nnutical miles to the west of the Azores, I por- 
3 an extraordinary alteration in the movement of the 



henveBly iMdiM, in tUe ttinpemture cS tli« air, and in 
chamolcr of the soa. I have obaervcd IAkvo alt«mti«ns ir 
especial core, and 1 notice that tiie morinere oompnoe (m 
(j« marear), whose dt^elination had hitlKTto been nortn-a 
was now changed to north-west : and when I had oraaaed 1 
Une {raya), as if in passing the hrow of a lull, [coma f$ 
IrtiBpftne una eueitu.) 1 found the ocean covered by and 
mass of sca-wecd, similar to small branches of pine Qofa 
with pistachio nuts, that we wercapprehenaive that, for w 
of a flufficiency of water, our shipe would ma upon a dm 
Before wo reached the line of which I speak, there ma 
trace of any such sea-weed. On the boondary line, * 
bondred mike we»it of the AjMires, the ocean becomes M el 
etill and calm, being scarcely ever moved by a breen. ' 
my passage &om the Canary Isliinds to the parallel of Sa 
Leone, we had to endure a trigUtful degree of heat, bit 
sooa as we had crossed the above-mentioned line (to liie in 
of the meridian of the Azores,) the oUmatc changed, the) 
became temperate, and the freshucse increased the fintiier < 
advanced.'' 

Hiis passage, which is elucidated by many othen in t 
writings of Columbus, contains views of physical geognfi| 
observations on the intlueoce of geo^iraphical kmeitudt i 
the declination of the mi^netic needle, on the itdlecttofti 
tihe isothermal lines between the western shores of llw 1 
and the eastern shores of the new continent, on the poai 
of the Great Saragassa bank in the basin of the AUrn 
Ocean, and on the relations existing between this part ef I 
ocean und the su]K.-rimposcd atmosphere. EironeouE obsa 
lions made in the vicinity of the Azores, on the moTemasI 
the polar stai',* had misled Columbus during his first vvft 
from the inaccuracy of his mathematical knowledge, to Bd 
tain a belief in the irregularity of the spheroidal fona (£ 
earth. In the western hemisphere, the earth, accordtng'te 
views, " is mare sioollen. so diat ships gradually oninv aa 
the heavens on reaching the hne {raya), where the UtagH 
needle points due north, and this elevation {euesla) islhet) 

* OhBer«aUima de ChrUiophe Colomh ffur U passage dt ta rtl 
par te MiridieH, in mj Rdalion list, t, i. p. G06, and in the JbN 
erit. t, ill. pp. 17-20, 44-51, and fiS-Sl. (Compare also .. 
ColuvAiuf JourTtai of 16th la 30tii of Septcmbsr, 1498, 
and 2^4.) 



cooler temperature." Tbe solemn reception of the 
id in. Barcelona took place in April, 1493, and bb early 
4th of May of the saine year, the celebrated bull was 
1 by Pope Alexander VI., which "establishes to all 
y," the line of demarcation* between the Spanish and 
[oeee possessions, at a distance of one hundred miles 

■west of the Azores. If we consider further, that 
bus, immediately after his return from his first Toyago 
IDvery, proposed to go to Rome, in order, as he said, 
are the Pope notice of all that he had discovered," 
fthe importance attached by the cotcmporarieB of Co- 
) to the discoTery of the line of no variation, be further 
in mind, it will be admitted, that 1 was justified in 
fug the historical proposition, that the Admiral, at the 
(t of his highest court fiivour, strove to have a '' phy~ 
lie of demarcation cenverted into a political one." 

influence which the discovery of America, and the 



'the ungnlar differences of the " Bula de coneesioa t tea Rcjee 
■ de las 'ludiaa doscubiEMas y que se deeirnbieren," of Mn 
I, snd the "Bula de Alexsndro VI., aobre U partidoD dd 
'. of Ua/ 4, 1493, (elucidalad in the Bula de eateosion of (he 
Ifieplember, 1493) see Ej^amea crit., t. iii. pp, 52-Sl. Veiy 

I &Dm this line of demarcatioa is that settled in the "Capitula- 
b parttciDn del Mar Oeeaoo entre los lieyes Catolicoa y Don 
ej Ab Portngal," of the 70i Jime, 14S1, 370 leaguea {17i to bb 
1^ degree) west of the Cape Verd lelaods. (Compare Navai- 
ieeeum de loa Viages y deaaib. de los Esp., t. ii pp. 28-3S, 
band 404; 1 ir. pp. CS and 252.) This iast-named line, vhich 
In enle of the Moluccas (de el Moluca) ^a Portugal, laSB, for 
met SSO.OOO gold ducata, did aoi Etand in luij connection wiUi 
pal or meteorological lanciea. The papal Unes of demarcation 
' liovever, more careful consideiation in (he present work, be- 

I I have mentioned in the text, they exeiciaed great influeneg 
tadeavonrG to improve nautical aatroacmy, and especially on the 
lattempted for Ihu determiLation of the longitude. It is alaa 
nring of notice, that the capitulacion of June 7, 1494, nSbrda 
r-ejtftmpleof a proposal for thGestnLlishnient of a meridian in i 
|Bt manner by marks graven in rocks, or by the erection of toweis. 
tmsaded, " que ee h^;a nlguna Ecfial 6 torrc," that some sigiial 
i he erected wherever the dividing meridian, whether in tlte 
«r the western hemisphere, intcrsecte an ialaad of a continent 
arae &om pole to pole. In the ccutincnts, the rayaa wore to 
!«d at proper intervals, by n seri^ of sQcii marka or toner^ 
•uld iiuleed have been no alight undertaking. 
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oceanic enterprises connected with that event, so rapidly 
oxiTcisod on the combined mass of physical and astrono- 
mical science, is rendered most strikingly manifest, when we 
Tvcid the earliest impressions of those who lived at this period, 
and tlio extended range of those scientific efforts, of which 
the more important are comprehended in the first half of tbe 
sixteenth century. C*hristopher Columbus has not only the 
merit of beinji; the first to discover a line without magnetic va- 
riation, but also of having excited a taste for the study of 
terrestrial ma<j:netism in Europe, by means of his observations 
on the progressive increase of western declination in rece- 
ding from that line, llic fact that almost everywhere the 
ends of a fi*eely moving magnetic needle, do not point ex- 
actly to the geographical north and south poles, must have 
reiH'atedly been recognised, even with very imperfect in- 
struments, in the Mediterranean, and at all places where, 
in the twelfth century, the declination amounted to more 
tlian eight or ten degrees. But it is not improbable that 
tlie Arabs or the Crusaders, who were brought in contact 
with the east Ix^tween the years 1096 and 1270, might 
while they spread tlic use of the Chinese and Indian mariner's 
com])iiss, also have dni^n attention to the north-east and 
north-west ])ointing of the magnetic needle in difierent 
regions of the earth, as to a long known phenomenon. We 
Icaru positively from the Chinese Penthsaoyan^ which was 
written under the dynasty of Song,* between 1111 and 1117, 

* It appears to be a remarkable fact, that the earliest classical writer 
on terrestrial ina^ietiHni, >yilliam Gilbert, who cannot be supposed to 
have had the slightest knowledge of Chinese literature, should regard the 
mariner's compass as a Chinese invention, which had been brought to 
Europe by Marco Polo. " Ilia quidem pyxide nihil unquam humams 
exco^it-atum artibus humane generi profuisse magis, constat. Scientia 
nauticac pyxidulic traducta vidctur in Italiam per Paulum Vcnetom, 
qui circa annum mcclx. apud Chinas artem pyxidis didicit." (OuiU' 
elmi Gilbert i Colccntramtt, Medici Londinetisis de Magnete PhyaiO' 
loffia nova, Lend. 1600, p. 4.) The idea of the introduction of the 
compaKS ])y Marco Polo, whose travels occurred in the interval between 
1271 and 1295, and who, therefore, returned to Italy after the marinei's 
compass had been mentioned as a long-known instrument by Gnyoi de 
Provins in his poem, as well as by Jacquea de Vitiy and Dante, is not 
supported by any evidence. Before Marco Polo set out on his travels in 
the middle of the thirteenth century, Catalans and Basques airea4y 
nmde use of the compass. (See Raymond Lully, in the Treatiae De 
Conteniplaiione, written in 1272.) 
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that the mode of measuring the amount of western declina- 
tion had long been understood. The. merit due to Columbus 
is not to have made the first observation of the existence of 
magnetic variation, since we find, for example, that this is 
set down on the chart of Andrea Bianco, in 143G, but that 
he was the first who remarked, on the 13th of September, 
1492, that *' 2®| east of the island of Corvo, the magnetic 
variation changed and passed fi:om N.E. to N.W." 

This discovery of a magnetic lifie without variation marks 
a memorable epoch in nautical astronomy. It was celebrated 
with just praise by Oviedo, Las Casas, and Herrera. We can- 
not assume with Livio Sanuto, that this discover}*^ is due to 
the celebrated navigator, Sebastian Cabot, without entirely 
losing sight of the fact, that Cabot's first voyasje, made at 
the expense of some merchants of Bristol, and distinguished 
for its success in reaching the continent of America, was not 
accomplished until five years after the first expedition of Co- 
lumbus. The great Spanish navigator has not only the merit 
of having discovered a region in the Atlantic Ocean, where 
at that period the magnetic meridian coincided with the geo- 
graphical, but also that of having made the ingenious observa- 
tion, that magnetic variation might likewise serve to deter- 
mine the ship's place with respect to longitude. In the 
journal of the second voyage (April, 1496), we find that the 
Admiral actually determined his position by the observed de- 
clination. The difficulties were, it is true, at that period 
still unknown, which oppose this method of determining longi- 
tude, — especially where the magnetic lines of declination are 
so much curved as to follow the parallels of latitude for consi- 
derable distances, instead of couiciding with the direction of the 
median. Magnetic and astronomical methods were anxiously 
sought, in order to determine on land and at sea, those points 
which are intersected by the ideal line of demarcation. The 
imperfect condition of science, and of all the instruments 
used at sea in 1403^ to measure space and time, were im- 
equal to afibrd a practical solution to so difficult a problem. 
Under these circumstances. Pope Alexander VI. actually ren- 
dered, without knowing it, an essential service to nautical 
astronomy and the physical science of terrestrial magnetism, 
by his presumption in dividing half the globe between two 
powerful states. From that time forth the maritime powers 

2 u 
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were continually beset by a host of impracticable proposak 
Sebastian Cabot, as we learn from his friend, Ricliard Eden, 
boasted on his death-bed, of having had a *' divine reveladoD 
made to him of an infallible method of finding geographictl 
longitude." lliis revelation consisted in a firm eonvictia& 
that magnetic declination changed regularly and rapidly wiA 
the meiidian. The cosmographer, Alonso de Santa Cna, 
one of the instructors of Charles V., undertook, although cer- 
tainly from very imperfect observations, to draw up the first 
general variation vhart^ in tne year 1530, and, therefbie, 
one himdrcd and fifty yeai*s before Halley. 

The advance or inoveinent of the magnetic lines, the know- 
ledge of which has generally been ascribed to Grassendi, vrti 
not even conjectured by William Gilbert, although Acosta, 
" from the instruction of Portuguese navigators," had at a miidb 
earlier period assumed that there were four lines without decli- 
nation over the earth's surface.f No sooner was the dipping* 
needle invented in England, in 1576, by Robert Norman, 
than Gilbert boasted tliat, by means of this instrument, be 
could determine a ship's place in dark starless nights {tun 
cali(jnoiio).\ Immediately alter my return to Europe I showed 

* In corroboration of this statement regarding Sebastian Cabot (m 
his death-bed, see the well written and critically historical work by 
Biddle, entitled A Memoir of Sebastian Vabo, (p. 222). " We do ini 
know with certainty," says Biddle, " neither the year of the death or 
the burying place of the great navigator who gave to Great Britain 
almost an entire continent, and without whom (as without Sir Walter 
Kaleigh,) the English language would perhaps not have been spoken by 
many millions who now inhabit America." On the materials according 
to which the variation chart of Alonzo de Santa Cruz was compiled, as 
well as on the variation-compass, whose construction allowed alti- 
tudes of the sun to be taken at the same time, see Navarrete, NoUda 
hiogra^ca del cosnwgrafo Alonso de Santa Cruz, pp. 3-8. The firet 
variation-compass was constructed before 1525, by an ingenious apothe- 
cary of Seville, Felipe Guillen. The endeavours to learn more ezactiy 
the direction of the curves of magnetic declination were so earnest, that^ 
in 15S5, Juan Jayme sailed with Francisco Gali from Manila to Aea- 
pulco merely for the purpose of trying in the Pacific a declination in- 
strument which he had invented. See my Essai politiqwe «ur la 
Nouvelle Espagne, t. iv. p. 110. 

+ Acosta, Hist, natural de las Indians, lib. L cap 17. These foor 
magnetic lines without variation led Halley, by the contests between 
Henry Bond and Beckborrow, to the theory of four magnetic poles* 

4: Gilbert, de Magnete Physiologia nowif lib. v. cap. 8. p. 200. 
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Htora my oim observations in the Pacific, that under certain 
Bocal relations, as for instance during the season of the con- 
Brtant mist (garaa), on the coasts of Peru, the Lititude might 
Wie determined fium the magnetic inclination with sufficient 
■0Curaoyforthepu7T»oses of navigation. I have purposely dwelt 
•tlei^^thon these individual points, in order to show inour con- 
I Cidra^tian of an important coEmical event, that with the ex- 
Meption of measuring the intensity of magnetic force, and tlie 
^piwuT vftrinrinna of the declination, all those questions were 
BnMched in llie sisteenth century, with which the physicista 
Kf the present day are stiU occupied. On the remarkable chart 
■gf America, appended to the edition of the get^raphy of Pto- 
UuBiy. published at Home in 150S, we find the magnetic pole 
Enanied as an insular mountain, north of Gnicntlant (Gtreen- 
Hbad), which is represented as a part of Asia. Martin CorteB 
Hft the .Breire Compendia de laSphera (154S),and Livio Sanuto 
Blthe Geograpkia di Tolomeo (1588), place it further to the 
HBath. The latter writer enteitained a prejudice, which has 
HMortunntely survived to the present time, that " if we were 
Hd fortunate as to reach the magnetic pale (i' calatniiico'^, we 
Hhonild there e^iperience some miraculous effects {alcttn mtVa- 
BlliMo stupcndo tffetto.'"') 

K Attention was directed at the close of the fifteenth and 
W^e beginning of the sixteenth century, in reference to 
Bbe distribution of heat and mcteorolo^, to the decrease of 
Hpest with the increase of western longitude* (the curvature 
Bf (3»e isothermal lines); to the law of rotation of the winds, 
BgeneraliKcd by Lord Bacori;| to the decrease of humidity 

H^ * In ths temperate sad cold zones, -Lhis inflcctlDn of the isothermal 
^biei is general between the west coast of Europe and tho east eoast of 
^fecth Ameriea, liut within the tropical man the igotliGniial lines rtm 
Hteofit parallel to tlie equator; and in the bast; uanclusiona into which 
^pWniBbua was led, ao aceoimt was taken of the diiierence tietwecn sea 
^■tl land climates, or hetweeo east and weet coasts, or of the influeiHie of 
Hbiitndea and winds, — as, for instance, those blowing over Africa. 
« the remarkable considerate ana on climates which are brou^t 
in the Vida. del Almirante cap 66). The ear!; conjecture of 
, , . imbns regarding the curvatiiru of tho ;iBothennai lines in the 
I jUbutic Ocean was well founded, if limited to the extra-tropical {tem- 
^pnate and cold) zones. 

+ An obaerration of Colnmbna. {Vida rfel Aliniranie, cap. 55; 
Xiamtaciit., t. ir. p. 253; and see aleo vol. i. p. 322, J 
I 2 u 2 
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in the atmosphere, atd of the quantity of rain owing to 
the destruction of forests;* to the decrease of heat with 
the increase of elevation above the level of the sea ; and 
to the lower limit of the line of perpetual snow. The fact 
of this limit being ^Junction of geographical latitude was first 
recognized by Peter Martyr Anghiera in 1510. Alonso de 
Hojeda and Amerigo Vespucci had seen the snowy moimtains 
of Santa Marta ( Tierras nevadas de Citarma\ as early as the 
year 1500; Eodrigo Bastidas and Juan de la Cosa examined 
them more closely in 1501 ; but it was not until the pilot Juan 
Vespucci, nephew of Amerigo, had commimicated to his friend 
and patron Anghiera, an account of the expedition of Colme- 
nares, that the tropical snow region visible on the mountainous 
shore of the Caribbean Sea, acquired a great and, we might 
say, a cosmical importance. A connexion was now established 
between the lower limit of perpetual snow and the general re^ 
lations of the decrease of heat and the differences of climate. 
Herodotus, (ii. 22,) in his investigations on the rising of 
the Nile, wholly denied the existence of snowy mountains 
south of the tropic of Cancer. Alexander's campaigns indeed 
led the Grreeks to the Nevados of the Hindoo Coosh range 
{tpri dydwi(f>a), but this is situated between 34° and 36° north 
latitude. The only notice of snow in the equatorial region 
with which I am acquainted, before the discovery of America, 
and prior to the year 1500, and which has been but little re- 
garded by physicists, is contained in the celebrated inscrip- 
tion of Adulis, which is considered by Niebuhr to be later than 
Juba and Augustus. The knowledge of the dependence of the 
lower limit of snow on the latitude of the place,f the first in- 
sight into the law of the vertical decrease of temperatm-e and 

* The Admiral, says Fernando Colon (Vida del Aim. cap. 58), as- 
scribed the extent and denseness of the forests which clothed the ridgcfl 
of the mountains, to the many refreshing falls of rain, which cooled the air 
whilst he continued to sail along the coast of Jamaica. He remarks in 
his ship's journal, on this occasion, that "formerly the quantity of rain 
was equally great in Madeira, the Canaries and the Azores; but since the 
trees which shaded the ground have been cut down, rain has become much 
more rare." This warning has remained almost unheeded for three cen- 
turies and a half. 

t See vol i. p. 336, Examen crit, t. iv. p. 294; Asie centrale, t iii. 
p. 235. The inscription of Adulis, which is almost fifteen hundred yeare 
older than Anghiera, speaks of "Abyssinian snow, in which the traveller 
sinks up to the knee&" 
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i sinking of an iilmost equally cold upper stratum of air 
im the equator towards the poles, designate an important 
joeli in the history of our physical knowledge. 
If on the one hand, accidental oliservations, having a wholly 
nscientific origin, fiiroured this knowledge in tlie suddenly 
ilai^d spheres of natural investigation, the age we arc dc- 
ribing was, on the other hand, from an imforhinatc comhina- 
Dn of circumstances, singularly deficient in the advantages 
iaing from apurely scientific impulse. Leonardo da Vinci, 
e greatest physicist of the iifteenth century, who comhined 
1. enviable insight into nature with distinguished mathenja- 
1 knowledge, was the cotempoTary of Columbus, and died 
ee years after him. Meteorology, as well as hydraulics 
I optics, had occupied the attention of tiiis celebrated 
ist. The influence winch be exercised during his life, was 
kade manifest by his great works in painting, and by the elo- 
iraice of his discourse, and not by his writings. Had the 
iyaical views of Leonardo da Vinci not remained buried in 
"a mauuBcripts, the field of observation opened by the new 
orld, would in a great degree have been worked out in many 
Bpartjnents of science, before the great epoch of Galileo, 
kscal, and Iluygens. Like Francis Bacon, and a whole cen- 
Xy before him, he regarded induction as the only sure method 
' treating natural science {"-dobbiamo comineiare dalf 
yarienzn, e per mezzo di queata scoprinie la Tegione"\* 
A» we find, notwitlis tan ding, the want of instnunente of 
keasurcmcnt, that the questions of climatic relations in the 
'opical mountainous regions, — the distribution of heat, the 
ttremes of atmospheric dryness, and the frequency of electric 
[plosions, — were frequently discussed in the accounts of the 
pit landjpumeyB; so aJso it appears that marinei-s very early 
squired correct views of the direction and rapidity of tlw 



.^., , Esaai tier lei Ouvradea phy4ico-moiJiBmaiigue» de Lerma/rdo 

I Fttwi, 1T97, p. 31; Xmoieiii, MemorU sloriche ia la Vila di Lia- 
wdo da Vina, Milano, IBOl, p. 143 (in bis edition of TratlaCo della 
iUtera. t. ;iMiii of tho Claaaici Itnliani); WbeweU, Pliiloa. of tAe 
Kftfcd'iw Sdenixe, 1840, ygl. ii. pp. 3(18-370; liicvster. Life of J^tw- 
M, p. SS2. Most of Leonardo dk Viaci'e phj^cal works beu- tiie dais 
tbe;esr U9S. 
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currents wHch trayerse the Atlantic Ocean, like rivers of 
very variable breadth. The actual equatorial current, tke 
movemeDt of the waters between the tropics, was first des- 
cribed by Columbus. He expresses himself most positively 
and geuerally, on the subject, on his third voyage, saying, '' the 
waters move with the heavens [con los ctelos) from east to 
west.'' Even the ^i^ection of separate floating masses of sea- 
weed confirmed this view.* A small pan of tinned iron,, 
which he found in the hands of the natives of the island of 
Guadaloupe, confirmed Columbus in the idea that it might 
be of European origin and obtained from the remains of a 
shipwrecked vessel, borne by the equatorial current from Spain 
to the coasts of America. In his gec^ostic fimcies, he 
regarded the existence of the series of the smaller Antilles 
and the peculiar configuration of the larger islands, or, in 
other words, the correspondence in the direction of their 

* The great attention paid by the early nayigators to natnraT pheoo- 
mena may be seen in the oldest Spanish accounts. Biego de Lepe, for 
instance, found, in 1499 (as we learn from a witness in the law-suit agaimt 
the heirs of Columbus), by means of a yessel haying yalyes, whidi did 
tLot open until it had reached the bottom, that at a distance from the 
mouth of the Orinoco, a stratum of fresh water of 6 fiithoms depth flowed 
above the salt water (Navarrete, Viages y Deaeubrim., t. iii. p. 549). 
Columbus drew milk-white sea water, {'* white as if meal had be^ 
mixed with it,") on the south coast of Cuba and carried it to Sfudn in 
bottles ( Vida del Almirante, p. 56). 1 have myself been at the same 
spots, for the purpose of determining longitudes, and it surprised me to 
think that the milk-white colour of sea-water, so common on shoals, 
should have been regarded by the experienced Admiral as a new and un- 
expected phenomenon. With reference to the gulf-stream itself which 
must be regarded as an important cosmical phenomenon, many effects 
had been observed long before the discovery of America, produced by 
the sea washing on shore at the Canaries and the Azores stems of bam- 
boos, trunks of pines, corpses of strange aspect from the Antilles, and 
even living men in canoes "which could never sink." These effects were 
however then attributed solely to the strength of the westerly gales ( Vida 
del Almirante, cap. 8; Herrera, Dec. i. lib. i. cap. 2, lib. ix. cap. 12); 
whilst the movement of the waters, which is wholly independent of the 
direction of the winds — the returning stream of the oceanic current, which 
brings every year tropical fruits from the West Indian Islands to the 
coasts of Ireland and Norway, was not accurately recognized. Compare 
the memoir of Sir Humphrey Gilbert, On the PossibiUty of a NorOi- 
west Passage to Cathay, in Hakylut, Navigations and Voyages, voL iii 
p. 14 ; Herrera, Dec. i. lib. ix. cap. 12; and Examenerit,, U ii pp. 247- 
257; t. iii. pp. 99-108. 
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coasts with that of their parallela of latitude, as the long con- 
tinued oetion of the movement of the sea between the tropics 
ftom east to west. 

When the Admiral on his fourth and last voyage discovered 
■flie inelination from north to south of the coasts of the conti- 
nent from Cape OTadas a Dios to the Lagima de Chiriqni, he 
felt the action of the violent current which runs N. and 
N.N.W., and is induced by the contact of the equatorial cur- 
rent with the opposite dyke-like projeeting coast line. 
Anghiera suTvived Columbus sufficiently long to become ac- 
quainted with the deflection of the waters of the Atlantic 
throughout their whole course, and to recognize the existence 
of the rotatory movement in the Mesicaa Gulf, and the pro- 
pagation of this movement to tbe Tieiia de los BacaUaos 
(Newfoundland) and the mouth of the St. Lawrence. I have 
deewhere circumstantially considered how much the expedi- 
tion of Ponee de Leon, in the year 1S12, contributed to the 
estahLiehment of more exact ideas, and have shown that in a 
treatiae written by Sir Humphrey Gilbert between the years 
1567 and 1576, the movement of the waters of the Atlantic 
Ocean from the Cape of Good Hope to the banks of New- 
fonndlaiid, is treated according to views which coincide nl- 
^ooet entirely with those of my excellent deceased friend, 
Iqor Rcnnell. 

► At the same time that the knowledge of oceanic currents 
a generally difiiised, men also be came acquainted ivith those 
»t banks of sea- weed, (i^uciisnaifliis,) — the oeeanic meadows 
"iidJ presented the singular spectacle of the accumulation of 
ooi&l plant over an extent of space almost seven times 
ater than the area of France. The great Fucua Bank, the 
r lie Sargai3o, extends between 19° and 34'' north latitude. 
I major axis is situated about 7° west of the isLind of 
TO. The lesser Fucus Bank hes in the space between the 
mudas and the Bahamas. Winds and partial ciurents 
OOvfiy affect, according to the character of the season, the 
lg& and circumference of these Atlantic iiicoid meadows, for 
t first description of whieh we arc indebted to Columbus. 
I other sea in cither hemisphere presents an accumulation of 
1 plants on Bo lai^ a scale."* 
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The important era of geographical discoveries and of iJie 
sudden opening of an unknown hemisphere, not only extended 
our knowlcdj2:e of the earth, but it also expanded our views of 
tlie whole universe, or in other words, of the visible vault of 
heaven. Sinee man, to borrow a fine expression of Gard- 
laso de la Vega, in his wanderings to distant regions sees 
** lands and stars simultaneously change,"* the advance to the 
tHiuator on both coasts of Africa and even beyond the 
southern extremity of the New (Continent, must have pre. 
sented to travellers by sea and land, the glorious aspect of 
the southern eonstelliitions, longer and more frequently 
than could liavc been the case at the time of Hiram and 
the Ptolemies, or during the Roman dominion, and the period 
in which the Arabs maintained commercial intercourse with 
the nations dwelling on the shores of the Red Sea or of the 
Indian Ocean, between the straits of £ab-el-Mandeb and the 
western peninsula of India. Amerigo Vespucci, in his letters, 
Vicente Yanez Pinzon, Pigafetta, the companion of Magel- 
lan and Elcano, and Andrea Corsali, in his voyage to Codun 
in tlie East Indies, in tlie beginning of the sixteenth century, 
gave the first and most animated accounts of the southern stf 
(beyond the feet of the Centaiu* and the glorious consteUation 
Argo). Amerigo, who had higher literary acquirements, and 
whose style was also more redundant than that of the others, 
extolls, not ungracefully, the glowing richness of the light and 
the pi(;turesque grouping and strange aspect of the constella- 
tions that circle round the southern pole, which is surrounded 
by so lew stars. He maintains in his letters to Pierfrancesco de* 
^ledici, that he had carefully devoted his attention, on his third 
voya<;e, to the southern constellations, having made drawings 
of them and measured their polar distances. His communica- 
tions regarding these observations do not indeed leave much 
cause to regret that any portion of them should have been lost 
I find that the first mention of the mysterious black 
specks (coal-bags) was made by Anghiei*a, in the year 1510. 
They had already been observed in 1499 by the companions 
of Vicente Yanez Pinzon, on the expedition dispatched firom 
Palos, and which took possession of the Brazilian Cape San 

* Alonso de Ercilla has imitated the passage of Garcilaso in the 
Araiicana : "Climaa passb, mud^ constelaciones." — See Cosmos, p. 428. 
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Nubecula major may be about 5° at Aden. The reason tint 
seamen usually first see the Magellanic clouds in much more 
aouthem latitudes, as, for instance, near the equator, or 
even &r to the south of it, is probably to be ascribed to the 
character of the atmosphere, and to the yapours near the 
horizon, which reflect white light. In southern Aralna, 
especially in the interior of the country, the deep azure of 
the sky, and the great dryness of the atmosphere, must 
&Your tiie recognition of the Magellanic clouds, as we see 
exemplified by &e visibility of comets* tails at daylight, be- 
tween the tropics and in very southern latitudes. 

The arrangement of the stars near the antarctic pole into 
new constellations was made in the seventeenth century. 
The observations made with imperfect instruments by the 
Dutch navigators, Petrus Theodori of Embden, and Fried- 
rick Houtmann, who was a prisoner in Java and Simiatn to 
the King of Bantam and Atschin (1596-1599), were incor- 
porated in the celestial charts of Hondius Bleaw ( JansaninB 
Ceesius,) and Bayer. 

The less regular distribution of masses of light gives to the 
aone of the southern sky situated between the parallels of 
60° and 80®, which is so rich in crowded nebulous spots and 
starry masses, a peculiar, and one might almost say pictu- 
resque character, depending on the grouping of the stars of 
the first and second magnitudes, and llieir separation by 
inter\^aLs, which appear to the naked eye desert and devoid 
of radiance. These singular contrasts, — ^the milky way, which 
presents numerous portions more brilliantly illumined than the 
rest, and the insulated, revolving, rounded Magellanic clouds, 
and the coalbags, the larger of which lies close upon a beautiful 
constellation, — all contribute to augment the diversity of the 
picture of nature, and rivet the attention of the susceptible 
mind to separate regions on the confines of the southern sky. 
One of these, the constellation of the Southern Cross, has 
acquired a peculiar character of importance fi'om the begin- 
ning of the sixteenth century, owing to the religious feelings of 
Christian navigators and missionaries, who have visited the tro- 
pical and southern seas, and both the Indies. The four principal 
stars of which it is composed, are mentioned in the Almagest, 
and, therefore, were regarded in the time of Adrian and -Aito- 
ninus Pius, as parts of the constellation of the Centaur.* It 

* Compare the researches of Delambre and 'Eaxk.t with Iddai^ 
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mgialur, iLat since the figure of this eonsteUation ia bo 
Idng, and is so remarkably well defined oud individualized, 
_^ he same way as thoae of the Greater and Lesser Bear, the 
Scorpion, Cassiopea, the Kaglc, and the Dolphin, these four 
stars of the Southern Crass should not have been earlier sepa- 
rated from the large ancient constellation of the Centaur ; and 
this is so mucli the more remarkable, Eince the Peniiui 
Kaxwini, and other Mahomedan astronomers, took pains to 
discover crosses in the Dolphin and the Dragon. Whether 
the courtly flattery of the Alexandrian literati, who converted 
Canopus into a PtoleTnwon likewise included the stars of 
our Southern Cross, for the glorification of Augustus, in a 
Casaris Ihriman, never visible in Italy, is a question tlint can- 
not now be very readily answered. ■]■ At the time of Claudiua 
Ptolemfcus, the beautiful star at the base of the Southern 
Cross had still an altitude of 6° 10' at its meridian passage 
at Alexandria, whilst in the present day it culminates there 
several degrees below the horizon. In order at this time 
(1847) to see a Crucis at an altitude of 6° 10', it is neces- 
sary, taking the refraction into account, to be ten degrees 
south of Alexandria, in the parallel of 21° 43' north latitude. 
In tie fourth century the Christian anchorites in the Thebaid 
desert might have seen the Cross at an altitude of ten degrees. 
I doubt, however, whether its designation is due to them, for 
Dante, in the celebrated passage of the Purgatoria: — 
lo mi voisi a man deslrs, e post mentc 
All'altro polo, e ridi quattro gtelle 
Von viste mai fuor cb' alia prima gente ; 

and Amerigo Vespucci, who, at the aspect of the starry skies 
of the south, first called to mind this passage on hia tliird 
''VOftigp, and even boasted that be now " looked on the four 
■ s never seen till then by any save the first human pair," 
c both unacquainted with the denomination of the Southern 
Amerigo sipiply obser\'ea, that tie four stars form a 
mboidal figure (una mandorla), and this remark was made 
I the year 1501. The more frequently the maritime c\pe- 
'tione on the routes opened by Gama and Magellan, round 
e Cape of Good Hope and through the Pacific, were raulti- 

^rtprvrng der Blemnamen, b. xlix. 263 luid 277; also m; Exaiatu 
■A, L iv. pp. 310-32i; k v. pp. 17-19, 30 and 230-234. 
r + Plin. Ji. 70; Idcler, Stenuusntn, a. 260 and S9S. 
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plied, and as Christian missionaries penetrated into the newlj 
«iiscovered tropical lands of America, the fame of this constd- 
lation continually increased. I find it mentioned first hy the 
Flt)rentine, Andrea Corsali, in 1517, and subsequently, in 
15*J0, by Pipafetta, as a wonderful cross {croce maraviffUosa), 
mort* j;lorious than all the constellations in the heavens. The 
le-anied Florentine extols Dante's " prophetic spirit," as if the 
pvat |HH't had not as much erudition as creative imagination, 
and ati if he had not seen Arabian celestial globes, and con- 
versed with many learned oriental travellers of Pisa.* Acosta, 
in his Jlisfon'a natural y moral de las Indtas\ remarks, that 
in the Spanish settlements of tropical America, the first set- 
tlers were accustomed, even as is now done, to use, as a celes- 
tial clock, the Southern Cross, calculating the hour fix)m its 
inclined or vertical ]>osition. 

* I have elsewhere attempted to dispel the doubts which Bevenl 
distinguislicd commontator^ of Dante have advanced in modem timee^ 
rcsiKH'tiuj? the " quattro uttlh'.** To take this problem in all its com- 
pleteness, wc must compare the passage, " lo mi volsi," &c. {FurgaL 
1. V. 2'J-*J4<, with the other passages: — Purff.l. v. 37; viiL v. 85-93; 
xxix. v. 121 ; XXX. v. 97 ; xxxi. v. 106; and In/, xxvL v. 117 and 127. 
The ^lilancsc astronomer, De Cesaris, considers the three "fajcM 
('* Di che il polo di qua tutto quanto arde," and which set when the 
four stars of ihc Cross rise,) to be Canopus, Achemar, and Fomalhaot. 
1 have endeavoured to solve these difficulties by the following considcrft- 
tions. " The philosophical and religious mysticism which penetrates and 
vivifies the grand composition of Dante, assigns to all objects, besides 
their real or material existence, an ideal one. It seems almost as if we 
behold two worlds reflected in one another. The four stars represent, 
in their moral order, the cardinal virtues, prudence, justice, strength, 
and temperance; and they, therefore, merit the name of the holy light*, 
" iuri sajitc' The three stars, which light the pole, represent the theo- 
logical tHrtucft, faith, hope, and charity. The first of these beingB 
themselves reveals their double nature, chanting, * Here we are n^'mphe^ 
in heaven we are stars;' Xoi sem qui niii/e, e nel cielo senio stelle. 
In the land of truth, in the terrestrial paradise there are seven nymphs. 
In ccrchio faceran di sc clauatro le netfe ninfe. This is the union (^ 
all the cardinal and theological virtues. Under these mystic forms, we 
can scarcely iccognise the real objects of the firmament, separated from 
each other, according to the eternal laws of the celestial mechanism. 
The ideal world is a free creation of the soul, the product of poetic 
inspiration." (Examen crit, t. iv. pp. 324-332.) 

•f Acosta, lib. i. cap. 5. Compare my Relation historiqup, t i. 
p. 209. As the stars a and y of the Southern Cross have almost the 
same right ascension, the Cross appears perpendicular when passing the 
meridian; but the natives too often forget that this celestial dock 
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■1b cooaeqnence of the prcceseion of tto equinoscs, the 
y heavens aie cominuany changing their aspect from every 
Mion of the cnrth's surface, llie early races of mankind 
' '. in the far north the gl-orious constellation of our 
ithem hemisphere rise before them, which, after remainiug 
g invisible, will again appear in those latitudes after the 
w of thousands of years. Canopus was fully 1° 20' be- 
rtiie horizon at Toledo (39° 5* north latitude), in the 
e of Columbus ; and now the same star is almost as much 
ire the horizon at Cadiz. While at Berlin, and in the 
a latitudes the stars of the Southern Cross, as well as 
I 3 Centauri, are receding more and more from view, 
J Magellanic clouds are slowly approaching our latitudes. 
bopuB was at its greatest northern approximation during 
& lf»t century, and is now moving neai'er and nearer to the 
'i, although very slowly, owing to its vicinity to tho 
1 pole of the ecKptic. The Southern Cross began to 

n bT Sff north latitude 2900 years before 

r em, since, according to Galle, tliis constellation might 
mously have reached an altitude of more than 10°. When 
iisuppearcd from the horizon of the countries on the Baltic, 
I great pyramid of Cheops had already been erected more 
^^ 1 five hundred years. The pastoral tribe of the Hyksoe 
b their incursion seven hundred years earlier. The past 
na to be visibly nearer to us when we connect its measure- 
[t with great and memorable e^'enta. 
(The progress made in nautical astronomy, that is to say, 
the improvement of methods of determining tho ship's 
e (its geographical latitude and longitude), was simultaue- 

a the hoar each day 3' Gti" earlier, 1 am indebted to the commu. 

of mj friend. Dr. Oallo, bj whom Le Verrier's ptanet was first 

d in ihe beavena, for all the calculations reapecting Uie vld- 

Ij of Bouthern Blara in northern latitndea. " The iuaceuruc; of 

Hleulation, aeeording to n-hich Vaz atar n of the Southern Croea, 

refraction into account, would appear to hare begun to be invi- 

1° 25' north latitude, about the year 2900 before the Christian 

msj perhftpa amount to more than 100 years, and could not 
itlto^thor set aside, even by the atrioteBt mode of calculation, as 
proper motion of the fixed stars is probably not uniform for Euch 
interralfl of time. The proper motion of a Cnicis ia about one- third 
Mcond annually, ihieflj in right aBoetisioii. It may lie presumed 
the nncertainty produced by neglecting tlii^, doea not eiceed ths 
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ouB with the extension of a knowledge of the r^ons of spaoe, 
although this knowledge was more the result of sensuous 6b« 
serration than of scientific induction. All that was able in tibe 
course of ages to favour advance in the art of navigation-— & 
compass and the more correct acquaintance with TylftgTM^ilB 
declination; the measurement of a ship's speed by a moie 
careful construction of the log and by the use of chronometen 
and lunar observations ; the improved construction of shqii; 
the substitution of another force for that of the wind; and 
lastly, and most especially, the skilful application of astroncxBf 
to the 8hip*s reckoning, — ^must all be regarded as powerfid 
means towards the opening of the different portions of the 
earth, the more rapid and animated furtherance of genenl 
intercourse, and the acquirement of a knowledge of cosmicil 
relations. Assuming this as one point of view, we would agtm 
observe, that even in the middle of the thirteenth century xiMk 
tical instruments capable of determining the time by the altitude 
of the stars, were in use among the seamen of Catalonia and 
the Island of Majorca, and that Sie astrolabe described by Bip 
mond Lully in his Arte de Navepar, was almost two hundred 
years older than that of Martin Behaim. The importance of 
astronomical methods was so thoroughly appreciated in 
Portugal, that towards the year 1484, Behaim was nominated 
President of a Junta de Mathematicos, who were to fim 
tables of the sun's declination, and, as Barros observes, to 
tcacli ])ilots the method of navigating by the sun's a]titade» 
maniera de navegar por altura del Sol."^ This mode of navi- 
gating by the meridian altitude of the sim was even at that 
time clearly distinguished from that by the determinatian of 
the longitude, por la altura del Bste-Oeste.\ 

The importance of determining the position of ike 
papal li?i€ of demarcation^ and of thus fixing the limitl 
between the possessions of the Portuguese and Spanish crowns 
in the newly discovered land of Brazil, and in the groif 
of^ islands in the South Indian Ocean, increased, as we 
have already obsen'ed, the desire for ascertaining a practied 
method for determining the longitude. Men perceived how 
rarely the ancient and imperfect method of lunar edipstf 

♦ Barros, da Asia, Dec. i. liv. iv. cap. 2 (1788), p. 282. 

+ Navarrete, Coleccion de las Viages y Descabrimientoa que hieUrtB 
por mar los Espa' tales, t iv. p. xzxii. (in the Jiaticia biograpkkait 
Fernando de Magellanes.) 
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I by Hipparchns conld be applied, and the nse of 
r distances was recommended as early as 1514 by the 
lurembui^ SHtroaomer, Johann Werner, and good Bi'terwards 
y Orontius Finteus and Gemaoa Frisius. Unfortunately, 
•wever, these methods also remained impractieable, nntil 
Ker many fruitless attempts with the instruments of Peter 
juanuB, (Bienewitz.) and Alonao de Santa Cruz, the mirror 
cUnt was invented by the ingenuity of Newton, in 1700, 
d was brought into use amongHt eeainen by Uadley in 1731, 
The influence of the Arabian astronomers acted, through 
J Spaniards, on the general progress of nautical astronomy, 
my methods were certainly attempted for determining the 
igitudu which did not succeed; and the fault of the want of 
sceea was less rarely ascribed to the incorrectness of the 
Ksration, than to errors of printing in the astronomical ephe- 
' ' B of Regioraontanua which were then in use. The Por- 
_ B even suspectedthc correctness of the astronomical data 
I ^ren by the Spaniards, whose tables they accused of being 
laified from polidcal grounds.^ 1'he suddenly awakened desire 
t Ibe auiiliaiies which nautical astronomy promised, at any 
te theorelioally, is most vividly expressed in the narrations 
the travels of Columbus, Amerigo Yespucci, Pigafetta, and 
Andreas de San Martin, the celebrated pilot of the 
^^ — 'iaoic expedition, who was in possession of the methods 
f Falero for determining the longitude. Oppositions of 
8, oceultations of the stars, differences of altitude 

: less success. We 
possess oljservations of conjunction by Columbus, on the night 
of tlic 13th of January, 1493. at Haytt. The necessity for 
attaching a special and well-infonniKl astronomer to e\-ery 
great e.tpi'dition was so generally felt, that Queen Isabellk 
wrote lo Columbus on the 5th of September, 1493, "that 
although lie had shown in his undertakings ihiit he knew more 
than any other li'\'ing being {gue ni-aguno de los nacidos), she 
counselled him, nevertheless, to take with him Fray Antonio 
de M!ii~chena. as being a learned and skilful astronomer." 
Columbus writes in the narrative of his fourth voyage, that 
"there was only one infoUible metiiod of taking a ship's 
reckoning, viz., that employed by astronomers. He who 
undecHtands it, may rest satisfied; for that which it yields IS 
■ Barroa, Deo. iii. parte 2. pp. itGO and a£S-ae2. 
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like unto a prophetic vision (vision profetica)^* Our ignorant 

* The queen writes to Columbus: "Nosotros mismos y no otro 
tdgunoy habemoa visto algo del lihro qtie nos dejiiates,** " we ourselves, 
and no one else, have seen the book you have sent us/' (a journal of his 
Toyage, in which the distrustful navigator had omitted all numerical 
data of degrees of latitude and of distances) : quanto mas en esto plati- 
camos y vemos, conocemos cuan gran cosa ha seido este ncgocio Yuestro, 
y que habeis sabido en ello mas que nunca se pens5 que pudiera saber 
ninguuo dc los nacidos. Nos parecc que seria bien que llevdsedes con 
Tos un bucn Estrologo, y nos parescia que seria bueno para esto Fray 
Antonio de Marchena, porque es buen li^trologo, y siempre, nos pareci6 
que se conformaba con vuestro parecer." "The more we have examined 
it, the more we have appreciated your undertaking, and the more we 
have felt that you have shown by it, that you know more than anj 
human being could be supposed to know. It appears to us that it 
would be well for you to take with you some astrologer, and that Fray 
Antonio de Marchcna would be a very suitable person for such a pur- 
pose." Respecting this Marchena, who is identical with Fray Juan Perei, 
the guardian of the Convent dc la Babida, where Columbus, in his 
poverty, in 1484, "asked the monks for bread and water for his child,* 
8ce Navarrete, t. ii. p. 110; t. iii. pp. 697 and 603. (Mufioz, Hist, dd 
Ntievo MundOj lib. iv. § 24.) Columbus, in a letter from Jamaica, to 
the Christianisimoa Monarcas, July 7, 1603, calls the astronomical eplie- 
merides, "una vision pro/etica." (Navarrete, t. i. p. 306.) The Por- 
tuguese astronomer, Ruy Falero, a native of Cubilla, nominated by 
Charles V., in ir»19, Caballero de la Orden de Santiago, at the same time 
as Magellan, played an important part in the preparations for Magel- 
lan's voyage of circumnavigation. He had prepared, expressly for him, 
a treatise on determinations of loxgitude, of which the great historian 
Barros possessed some chapters in manuscript {Examen crit., t. i. 
pp. 276 and 302; t. iv. p. 315), probably the same which were printed 
at Seville by John Escomberger in 1535. Navarrete (Obra pdstuma 
aohre la Ilist. de la Nautica y de la^ ciencias inatematicas, 1846, 
p. 147) had not been able to find the book even in Spain. Respect- 
ing the four methods of determining the longitude which Falero 
had received from the suggestions of his " Demonio familiar,"' see 
Herrera, Dec. 11, lib. ii. cap. 19; and Navarrete, t. v. p. Ixxvii. Subse- 
quently the cosmographer Alonso de Santa Cruz, the same who (like the 
apothecary of Seville, Felipe Guillen, 1525) attempted to determine the 
longitude by means of the variation of the magnetic needle, made im- 
practicable proposals for accomplishing the same object by the con- 
veyance of time; but his chronometers were sand-and-water clocks; 
wheel works moved by weights, and even by wicks " dipped in oil," 
which were consumed in very equal intervals of time ! Pigafetta 
{Transunto del Trattato di Navigazioney p. 219) recommends altitudes 
of the moon at the meridian. Amerigo Vespucci, speaking of the 
method of determining longitude by lunar distances, says with great 
naivety and truth, that its advantages arise from the " wrao piU Uggkr 
de la luna.'* (Canovai, Viaggi, p. 57.) 
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, when they have lost sight of land for several days 
KUow not where they are. They would not be able to find 
(he countries again wliich I have discovered. To navigate 
I ahip requires the compasa {compas y arte), and the kuow- 
Sdge or art of the astronomer." 

1 have given these chaxaoteriBtic details in order more 
tearly to show the manner in which nautical astronomy — the 
Dwerful inatnunent for rendering navigation more secure, 
d thereby of facilitating access to all portions of the earth 
was fii'st developed in the period of time under consider- 
on, and how, in the general intellectual activity of the 
B, men perceived the possihility of establishing methods 
lich coidd not be made practically applicable until im- 
Ovements were effected in solar and lunar tables, and in the 
ction of time-pieces and instruments for meaeuring 
If the character of an age be " t!ie manifestatiou of 
B Immon mind in any definite epoch," the age of CkilumbuB 
'1 of the gi'cat nautical discoveries must be regarded as 
ring g:iven a new and higher impetus to the acquirements 
succeeding centuries, whilst it increased in an unexpected 
knner the objects of science ancl contemplation. It is the 
imliar attribute of important discoveries at once to extend 
) domain of our possessions, and the prospect into the new 
iries which yet remain open to conquest. Wealc minds 
accntly be1ic^'G that in their own age humanity has 
led the culminating point of intellectual progi-esa ; for- 
g ihat by the internal connection existing among nil 
d phenomena, in proportion as wc advance, the field to 
teaversed acquires additional extension, and that it is 
Inded by an horizon which incessantly recedes before the 
IB of the enquirer. 

"" ere, in the history of nations, can we find an epoch 
r to that in which events so fraught with important 
8 as the discovery and first colonisation of America, the 
e to the East Indies round the Cape of Good Hope, and 
an's first circumnavigation, occurred simultaneously 
1 the highest perfection of art, with the attainment of 
Uectual and religious freedom, and with the sudden 
irgement of the knowledge of the earth and the heavens? 
it Hn age owes a very incousid enable portion of its greatness 
the distojice at which we contemplate it, or to ' 
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stance of its appearing before ns amid the records of history, 
and free from the disturbing reality of the present But here 
too, as in all earthly things, the briUianoy of greatness is 
dimmed by the association of emotions of profound schtow. 
The advance of cosmical knowledge was bought at the price 
of the violence and revolting horrors which conquerors — ^the 
so-called civilisers of the earth — spread around them. But it 
were irrational and rashly bold to decide dogmatically on the 
balance of blessings and evils in the interrupted history of 
the development of mankind. It becomes not man to pro- 
nounce judgment on the great events of the world's history, 
which slowly developed in the womb of time belong but 
partially to the age in which we place them. 

The first discovery of the central and southern portions ol 
the United States of America by the Northmen coincides very 
nearly with the mysterious appearance of Manco Capac in the 
elevated plateaux of Peru, and is almost two hundred years 
prior to the anival of the Azteks in the valley of Mexico. 
The foundation of the principal city (Tenochtitlan) occurred 
fully three hundred and twenty -five years later. If these 
Scandinavian colonisations* had been attended by permanent 
results, if they had been maintained and protected by a 
powerful mother- country, the advancing Germanic races 
would still have found many unsettled hordes of hunters in 
those regions where the Spanish conquerors met with only 
peacefully settled agriculturists.* 

* The American race, which was the same from 65° north latitude to 
55" south latitude, passed directly from the life of hunters to that of 
cultivators of the soil, without undergoing the intermediate gradation 
of a pastoral life. This circumstance is so much the more remarkable, 
because the bison, which is met with in enormous herds is susceptible of 
domestication, and yields an abundant supply of milk. Little attention has 
been paid to an account given in Gomara {Hist. gen. de las Indias, cap. 
214); according to which it would appear that in the sixteenth century 
there was a race of men living in the north-west of Mexico, in about 40* 
north latitude, whose greatest riches consisted in herds of tamed bisons 
(bueyes eon una giba). From these animals the natives obtained materials 
for clothing, food, and drink, which was prol)ably the blood, (Prescott, 
Cont/uesc of Mexico, vol. iii. p. 416,) for the dislike to milk, or at least its 
non-employment appears, before the arrival of Europeans, to have been 
common to all the natives of the new continent, as well as to the inha- 
bitants of China and Cochin-China. There were certainly, from the 
earliest times, herds of domesticated llamas in the mountainous parti of 
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The age of the CoTiqtasta, which comprises the end of the 
{fteenth and the beginning of the si.xteonth ctntury, indi- 
utes a remarkable conciirrence of great events in the political 
md social life of the nations of Europe. In the same month 
n which Heman Cortez, after the battle of Otumba, advanced 
fepon Mexico, with the riew of hesieging it, Martin Luther 
mt the Pope's bull at Wittenbei^, and kid the founda- 
a of the Reformation which promised to the human mind 
Ih freedom and process on paths which had hitherto 
jB almost wholly untrodden.'" Still earlier, the noblest 
D» of ancient Hellenic art, the Laocoon, the Torso, the 
&,pollo de Belvidero and the Mcdicean Venus, had beea 
useitated as it were from the tombs in which they had so 
g been baried. There flourished in Italy, Michael Angelo, 
^^^ jnajiio da Vinci, Titian, and Raphael; and in Germany, 
Bolbeizi and Albert Durer. The Copcrnican system of the 
BDiTerse woa discovered, if not made generally known, in the 
jear in which C'olumbus died, and fourteen years after th« 
Oiacovcry of the new continent. 

The importance of this discovery, and of the first coloni- 
n of Europeans involves a consideration of other fields of 
enquiry besides those to which tliesc pa^'cs are devoted, and 

ita, Fam, sad Chili. These herds constitnted the riches of the nations 
^were nettled there, and were engagiiil In the cultivation of the soil; in 

Cordilleras of South America there were no "pastoral natiouH," and 

"plBlonki life" ina not Incnrn. What are the "tame deer," near tha 

"*""!■ de St. Helena, which are mentioned in Horrera Dee. 11. Kb, x. 

6,{T. I. p. *71, ed. Amfaerea, 1728)1 These deer are said to have 

B iniik and oheeae, " eiervos ipie ilan iedit y qtieso y ae criaa en 

^r Fmm iFhat source ia this notice taken? It canaot have arilen 

k a confusion with the Hamas (b&ving neither homa nor antlera) of 

eoM mountainous region, of vhieh OarciladO affirms tbut in Pern, 

«necially on the plateau of Cotlao, they were used for ploughing. 

....'.Ttales, P. I. lib. v. cap. 2, p. 133. Compnro also I'odro da 

. de Leon, Chronica del Pera, Sevilla, Ifir.S, Cap. 110, p. 384) 

employment at llamas appears, tiowever, to have been a rare excep- 

«id a merely tooil custoni. In ganeril the American ra^ea were 

' able (or their deficiency of domeatieated animals, and this had ft 

id influence on hmily lifa. 

On Lbe hope which LutiieT in the execution of his great and fres- 

ded work, placed especially on the younger generatioi^ the jouth of 

many, see the remarkable eipreesiona in a letter written in Jon^ 

1518. (Neauder, rf« Viaiio, p. 7.) 

iiJi2 
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closely bears upon the intellectual and moral infLuences exer- 
cised on the improvement of the social condition of mankind 
by the sudden enlargement of the accumulated mass of new 
ideas. We would simply draw attention to the fact, that since 
this period, a new and more vigorous activity of the mind and 
feelings, animated by bold aspirations and hopes which can 
scarcely be frustrated, has gradually penetrated through all 
grades of civil society ; that the scanty population of one-half 
of the globe, especially in the portions opposite to Europe, 
has favoured the settlements of colonies, which have been 
converted by their extent and position into independent 
states, enjoying unlimited power in the choice of their mode 
of free government; and finally that religious reform — ^the 
precursor of great political revolutions — could not fail to pass 
through the difiercnt phases of its development in a portion 
of the earth which had become the asylum of all forms of 
faith, and of the most different views regarding divine things. 
The daring enterprise of the Genoese seaman is the first link 
in the immeasurable chain of these momentous events. 
Accident, and not fraud and dissensions, deprived the 
continent of America of the name of Columbus.* The 

♦ I have shown elsewhere how a knowledge of the period at which 
Vespucci was named royal chief pilot, alone refutes the accusation first 
brought against him by the astronomer Schoner, of Nuremberg, in 1638, 
of having artfully inserted the words " Terra di Amerigo ** in charta 
which he altered. The high esteem which the Spanish court paid to the 
hydrographical and astronomical knowledge of Amerigo Vespucci, is 
clearly manifested in the instructions {Real titvlo con extensas facul- 
tades) which were given to him when he waa appointed j9t^to vnayiyrf on 
the 22nd of March, 1508. (Navarretc, t. iii. pp. 297-302.) He was 
placed at the head of a true Depoaito hydrografico, and was to prepare 
for the Casade Contratacion in Seville, (the central point of all oceanic 
expeditions,) a general description of coasts and account of positions, 
{Padron general) in which all new discoveries were to be annually entered. 
But even as early as 1507, the name of " Americi terra" had been proposed 
for the new continent, by a person whose existence even was undoubtedly 
unknown to Vespucci, the geographer Waldsee-mtiller (Martinus Hyla- 
comylus) of Freiburg, in the Breisgau, (the director of a printing 
establishment at St. Di6 in Lorraine,) in a small work intitled CosmO' 
graphicB Jntroductio, insuper quattior Americi Vespucii NavigatioMi 
(impr. in oppido S. Deodati, 1507). Eingmann, professor of cosmo- 
graphy at Basle, (better known under the name of Philesius) Hyla- 
comylusy and Father Gregorius Reisch, who edited the MargarUa 



OCEANIO DISCOVEEIES. C77 

aew ■world continuoiisly brought nearer to Europe during 
last half centiuy, by means of commercial intercourse 

FtnloiopKica. were intimate friendB. In Iho laat-naroed irork we find ■ 
Siestise written in 1509 byHjlaeomjlua on architecture and perapectire. 
, {Eaaiufn cril t. iv. p. 112.) Laurenlius Phriaius of Metz, a. friand of 
iHjtacomjluB, luid like him patronised by Duke Eanfi, of Lorraine, 
irto maintiiined a, correapondence with Veapueoi, in tiie Strasburg 
'«£tion of Ptolem;, 1622, apeaka of llylncDmj'InB bb deceased. In the 
^ioKp of tbe new continent eonlained in this edition, imd drawn by 
la^Momylus, the name of America occurs for the first tima in the 
itdiUionB of Plole-Biy's Geography. According to my investigationa, a 
ijat,^ of the world by Petrua Apianiis, whicb waa once included in Cra- 
.mer'B edition of Solinus, and u second time in the Vsdian Edition of 
rVela, and rcprcecntod, like more modern Chinese mnpa, the Isthmus of 
"iPRnajna broken through, had appeared two yeara earlier. {Examen crit. 
■i. ir. pp. 99-12<; t. V. pp. 168-176.) It is a great error to regMiI the 
vap of 1527, oblainad from the Ebner library at Nuremberg now in 
TTeimar, and the map of 1629 of Diego Ribero, which diflere from the 
md is engraved by Ouasefeld, as the oldeet maps of tbe new 
t, (pp. cii. t. ii.p. lai; t. iii. p. 191). Vcapuoei had Tisited the 
ta of South America in the eipedition of Alonao do Hcijeda, a year 
itler the third VD3'age of Columbus, in 1499, in company with Juan de la 
Coaa, whomj map, drawn at Pnorto de Santa Maria in 1500, liilly six 
,7«U8 before Columbua' death, was first made known by myself, 
, Vespueci could not have had any motive for fei^ing a voyage in the 
^'«U 119T, for he, as well as ColiimbuB, was Srmly perEuadad, until his 
-J*"*, that only parts of Baateni Asia had been reached. (Compare Ihs 
BT of Columbus, Februaiy, 1602, to Pope Alexander VI., and another, 
&iilj-, 1B03, to QuccQ Isabella, in Naparrete, t^ i. p. 30i, t. il, p. 280; and 
tTe^ucci'g letter to Pierfranceaco de' Medici, in Bandini's Vita e Lettere 
a Amerigo Ve^ucci, pp. 66 and 8S.) Pedro de Ledesma, the pilot 
Af Columbus on his Uiinl voyage, says even in 1613, In the lawsuit 
^plnttthe heirs, "that Paria ia ragged as a part of Asia, latieira 
Ipnne gut diceie gye ea de Asia." Navarrete, L iii. p. 539. The 
Acqnent periphrases, Mondo nouvo, alter Orbia, Coloiau nont Ojiia 
rtperlor, are not at variance with this, as they only denote regions 
not before seen, and are so used by Strabo, Mela, Tertullian, laidore of 
fiaville, and Cadamosto. {Ej^amen crit. tip. 118; t, r. pp. 182-184.) 
Tor moTff than twenty years after tbe death of Veapueoi, which occurred 
Jq 1S12, and until the i^amnioua charges of Schoner, in the Opvicubim 
ftographicum, IS33, and of Serret, in the Lyons' edition of Ptolemy's 
Ikography of 1636, we find no compbiint against the Florentine navi- 
ptar. Christopher Columbna, a year bcfora his death, calls him 
ShuAo liomln-e de biai, a man of worth, "worthy of all confidence," 
wad "always inclined ta render him service." {Carta a mi muy caro 
jlfr" ^- Diego, \a Navarrete, t, t p. 3!>1.) Fernando Colon expresses tha 
— ugoodwili towards Vespucci; he -wrote the life of his father in 153G, 
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and tlie improvement of nayigation, has exercised an im-: 

in Seville, four years before his death, and with Joan Vespucci, a nephew 
of Amerigo's, attended the astronomical junta of Biadajoz, and the pro- 
ceedings refecting the possession of the Moluccas; Rimilar feeliogi 
were entertained by Petrus Martyr de Anghiera, the personal friend <rf 
the admiral, whose correspondence goes down to 1525; by Oviedo^ 
who seeks for ever^ihing which can lessen the £une of Columbus; by 
Bamusio; and by the great historian GuiccardinL If Amerigo had 
intentionally falsified the dates of his voyages, he would hkve brought 
them into agreement with each other, and not have made the first voyage 
terminate five months after the second began. The confusion of dates 
in the many different translations of his voyages is not to be attributed 
to him, as he did not himself publish any of these accounts. Such CQDr 
fusions of figures were, besides, very frequently to be met with in 
writings printed in the sixteenth century. Oviedo had been present»aB 
one of the Queen's pages, at the audience at which Ferdinand and Isabella^ 
in 1493, received Columbus with much pomp on his return from hisfint 
voyage of discovery. Oviedo has three times stated in print that this 
audience took place in the year 1496, and even that America was dis- 
covered in 1491. Gomara had the same printed, not in numerals but ia 
words, and placed the discovery of the tierrajirme of America in 1497, 
in the very year, therefore, which proved so fatal to Amerigo Vespucci's 
reputation. {Examen crit. t. v. pp. 196-202.) The wholly irreproachable 
conduct of the Florentine, (who never attempted to attach his name to 
the new continent, but who, in the grandiloquent accounts which be 
addressed to the Gonfalionere Piero Goderini, to Pierfrancesco de' 
Medici, and to Duke Ren^ II., of Lorraine, had the misfortune of 
drawing upon himself the attention of posterity more than he deserved) 
is most positively proved by the lawsuit which the fiscal authorities 
carried on from 1 508 to 1 527 against the heirs of Christopher Columbus, 
for the purpose of withdrawing from them the rights and privileges 
which haid been granted by the crown to the admiral in 1492. Amerigo 
entered the service of the state as Piloto mayor, in the same year that 
the lawsuit began He lived at Seville during four years of this suit^ in 
which it was to be decided what parts of the new continent had been fint 
reached by Columbus. The most misemble reports found a hearing, and 
were converted into subjects of accusation by tiie fiscal ; witnesses were 
sought for at St. Domingo, and all the Spanish ports, at Moguer, Palo^ 
and Seville, and even under the eyes of Amerigo Vespucci and his nephet 
Juan. The Mundus nomts, printed by Johann Otmer, at Augsbuiig; 
in 1504 ; the Raccolta di Vicenza, {Mondo novo e paesi novameiUe 
retrovati daAlherico Vespuzio Fiorentino,) by Aleesandro Zorzi, in 1507, 
and generally ascribed to Fracanzio di Montalboddo; and the QtuUuor 
Navigationes of Martin Waldsee-miiller (Hylacomylus) had already 
appeared ; since 1520, maps had been constructed on which was marked 
th6 name of America, which had been proposed by Hylacomylus in 1507, 
and praised by Joachim Vadius in a letter addre^ued to Budolpbos 
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AgriKils from Vicnim, in 1512; aod yet Uia poreoE to whom widely- 

^rcnJated writings in Qennany, France, and Ital;, attrlliulcd a voyage 

"iJjMovery in H97, totheiieTTa^^raieof I'aria, was neither cited by the 

csl HBB wiLnesa in the Uirsnit wbich had heonticgiui in. 1508, ftnd «m 

during nineteea jrara, nor waa he even spokeu of aa Iha 

■Bedeoeawr or Uie oppenent of Columbua. Why, kfter the dea>th of 

Kmnigc Teapacd. {23Dd Svh, lIilS, in Seville), waa not hia nephev, 

IttBL Vespucci, dlled upon to Ehow (as Martin Aloaao, Vicente yaHez 

'Maoo, Juan dela Cosa and Alonao de tlojeda bad done) tliat the coast 

^ria, which did not derive ita importance from its being "part or Che 

■ia land of A^" hut on account of the productive pearl fieliery in ita 

ddaKj, bad been already reached by Ameri;^ before Columliua Imded 

^^eie on the let of August 1198. The disre^nl of tltis moat imporlaat 

inexplicable if Amerigo Ve^ucci had ever boasted of 

I voyage of diacovery in H9T. or if any serious import had 

at that time to the confnaod datea and mistakes in Ulc print- 

o( liit " QiioiiiorNavigatioTies." ThegTeatandstill unprinwd work 

I friend of ColumboB, Fra BartbalomE de las Casas (the Hittoria 

fautai de iaa Indiaa), -me written, as we know wi;h certainty, ai 

^^vj different periods. It was not b^nn until fifteen years after the 

]M8h of Amerigo in 1527, and was fiiiisbed in 15511, aeven years befora 

he death of the aged aathor, in his il2nd year. Fmse and bitter blame 

n strangely mingled in it. We see (hat dislike and suspicion of fnod 

ngmented in propori^ion as the fame of the Florentine DaTigalur spread. 

k tiie preface {Prologo) which was written firat, Laa Casaa aaye; 

'Amerigo rclatea vhat he did in two voyages \a our Indies, but he 

t^teara to have passed over many circumstanceB, whether designedly (d 

wtendas) or because he did not attend (o them. This circumstance has 

ad aome to attribute to him that which ia due to others, and nhioll 

■ght not to be taken from them." The judgmeut pronouneed in the 

Kbooh (chap. 110) ia equally moderate: "Mere I mnst speak of the 

" ',ice which Amerigo, or perhaps those who printed {6 losgue impn- 

Ht) the Q-uaimtr Navigationte, appear to have committed towards 

AdmirsL To Amerigo alone, without naming any other, the die- 

~ f of the continent is ascribed, tic ia ulao said ia have placed the 

of America in maps, thus ainfully failing towards the admiral. Ax 

lerigo waa learned and bad the power of writing eloquently (era 

mo y tioguente), he repreaented himaelf in the letter to King 

iiG as the leader of Hojeda's eipedition; yet ho wsa only one of the 

men, although experienced in sesmanehip and learned in cosmo- 

ly (Aotnire eviendido an lot casojt de la mar y dtKtu ea Oae- 

' ' ' la the world the belief provajla that he was the Best 

001 on Che munland. If he purposely gave currency to this 

I was great wickedness ; and if it was not done iotentionaJly It 

ke it [dara, parens ia fahedad : y ei fai de induslria ktcha 

grandefiiS; yyaqu,tJtolo/iie»e,almenoipaTe!ido). . . Amerigo 
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feelings of those nations who occupy the eastern shores of the 
Atlantic, the boundaries of which appear to be constantly 
brought nearer and nearer to one another. (See my Examen 
criL de mist, de la Geographic^ t. iii. pp. 154-158 and 
225-227.) 

is represented as havmg sailed in the year 7 (1497) : a statement that 
seems indeed to have been only an oversight in writing, and not an 
intentional fiftlse statement {pareze aver avido yerro de pendola y no 
malicia), because he is stated to have returned at the end of eighteen 
months. The foreign writers call the country America ; it ought to be called 
Columba." This passage shows clearly that up to that time Las Casa8 
had not accused Amerigo of having himself brought the name ATnerica 
into usage. He says, a7i tornado los eacriptores estrangeroa de nombrar 
la nxiestra Tierrajirme America, como si Americo solo y no otro con A 
y antes que todos la oviera descubierto. In lib. i cap. 164-169, and in 
lib. ii. cap. 2, of the work, his hatred is fully expressed ; nothing is now 
attributed to erroneous dates, or to the partiality of foreigners for 
Amerigo; all is intentional deeeit, of which Amerigo himself is gwltj 
{de industria lo hizo . . . persisUd en el engano , , . de falsedad estd 
claramente convencido), Bartholom^ de las Casas takes pains, more- 
over, in two passages to show especially that Amerigo, in his account^ 
falsified the succession of the occurrences of his first two voyages, placing 
many things which belonged to the second voyage in the first, and vice 
versd. It seems very strange to me that the accuser docs not appear 
to have felt how much the weight of his accusations is diminished by the 
circumstance that he himself speaks of the opposite opinion, and of the 
indifference of the person who would have been most interested in 
attacking Vespucci, if he had believed him guilty and hostilely disposed 
against his father and himself. " I cannot but wonder," says Las Casas 
(cap. 164), "that Hernando Colon, a clear-sighted man, who, as I cer- 
tainly know, had in his hands Amerigo's accounts of his travels, should 
not have remarked in them any deceit or injustice towards the AdmiraL" 
As I had a fresh opportunity, a few months ago, of examining 
the rare manuscript of Bartholom6 de las Casas, I would wish to em- 
body in this long note what I did not employ in 1839, in my Examen 
critique, t. v. pp. 178-217. The conviction which I then expressed, in 
the same volume, pp. 217 and 224, has remained unshaken. "Where 
the designation of a large continent generally adopted as such, and con- 
secrated by the usage of many ages, presents itself to us as a monument 
of human injustice, it is natural that we should at first sight attribute 
the cause to the person who would appear most interested in the matter. 
A careful study of the documentary evidence has, however, shown that 
this supposition in the present, instance is devoid of foundation, and that 
the name of America bias originated in a distant region (as for instance 
in France and Germany), owing to many concurrent circumstances which 
appear to remove all suspicion from Vespucci. Here historical critidBm 
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ITER having endeavoured to eniiraorate the most distinctlv 

(fined periods and stages of development in the history of 

le contemplation of the imiTei"se, we have proceeded to 

ilineate the epoch in which the civilized nntions of one 

libemisphere became acquainted with the inhabitants of the 

other. The period of the greatest discoveries in s]iace over 

ike surface of our planet was immediately succeeded by the 

.levelations of the telescope, through which man may be said 

i4o have taken possessiim of a. considerable portion of the 

teavens. The application of a newly created organ — an 

■^Jpstrament posseseod of the power of piercing the depths of 

^lace — calls forth a new world of ideas. Now began a briliiant 

i, for the field of unhiown cansea uid paaaibte moral contiDg:eDciea 
1 not come within the domain of positife hiBlorj'- Wb hero find & 
_ t, who during a long liia eujojed the esteem of hia eontemporariGS, 
■ mteed by his attainmenta in nautiual uatronomy to an honuurable 
■empleyineiit. The concnrrence of manj fortuitous circumBtancea gavo 
''''~i a, colelirity which has weighed upon hia memoiy, and helped to 
Dw discredit on liis character. Such a portion is indeed rare in tbe 
lorj' of hnman mlsfortoiiQi, and ofibrda an inelance of a moral itain 
pened hy the glory of an illustrious name. It seems most desirable, to 
mine, amid this mixture of success aad adver^ty, what is owing to the 
Igstor himself, to the accidental errorii arising from a hasty supervi^on 
lu writings, at to the lndi«cretiou of dangerous friends." Copernicus 
weU contributed to this dangcrauii celebrity; for he also ascribos tho 
Unoreiy of the new part of the glolio to Vespucci. In discussing the 
" lirtiin fframtatia" and " ceiitrtim magiiitiidviiW of the oontinBat, he 
I; "magia id erit clanim, si addentur hisuUe tetal^ ousUili sub Hiqia- 
' ' miicquo Friocipibus reperUo et pnescrtim America sb 
omioata navium prefeelo, quern, ob incomporbim ojua 
i magnitudintm, alteram orbem terraruni potani" (Ifimlai 
'% lie HevolutioiiibM orbiuin cedeatiimt, libri sex, 1G13, p. 2, a.) 
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age of astronomy and mathematics; and in the latter the 
long series of profound enquirers leading us on to the " all 
transforming" Leonhard Euler, the year of whose birth, (1707) 
is so near that of the death of Jacques Bemouilli. 

A few names will suffice to give an idea of the gigantic 
strides with which the himian mind advanced in the seven- 
teenth century, especially in the development of mathematical 
induction, under the influence of its own subjective force 
rather than fiom the incitement of outward circumstances. 
The laws which control the fall of bodies and the motions of 
the planets were now recognised. The pressure of the 
atmosphere; the propagation of light, and its re&action and 
polarisation, were investigated. Mathematical physics were 
created, and based on a firm foundation. The invention of 
the infinitesimal calculus characterises the close of the 
century ; and strengthened by its aid, himian understanding 
has been enabled, during the succeeding century and a hali^ 
successfully to venture on the solution of the problems pre- 
sented by the perturbations of the heavenly bodies ; by tiie 
polarisation and interference of the waves of light; by the 
radiation of heat; by electro-magnetic re-entering cur- 
rents; by vibrating chords and su^ces; by the capillaiy 
attraction of narrow tubes ; and by many other natural phe^ 
nomena. 

Henceforward the work in the world of thought progresses 
iminterruptedly, each portion continually contributing its aid 
to the remainder. None of the earlier germs are stifled. WiA 
the abundance of the materials to be elaborated, strictness in. 
the methods and improvements in the instruments of obs^- 
vation are simultaneously increased. We will here limit 
ourselves more especially to the seventeenth century, the age 
of Kepler, Galileo, and Bacon, of Tycho Brahe, Descartes and 
Huygens, of Format, Newton, and Leibnitz. The labours of 
these distinguished enquirers are so generally known, that 
slight references will be sufficient to point out those portions 
by which they have most brilliantly contributed to the 
enlargement of cosmical views. 

^ We have already shown* how the discovery of telescopie 
vision gave to the eye — the organ of the sensuous contem{ua- 
tion of the universe — a power &om whose limits we are stil) 
• See Cosmos, p. 67. 
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r removed, and wliich La its first feeble beginning, when 
BOarcely magni^-ing thirty-two linear diametei-s,* was yet 
mabted to penetrate into depths of epuee wliieii until tlien 
i remained closed to the eyes of man. The e\act know- 
ge of many of the heavenly bodies which belong to our 
ar ByBtem, the eternal laws wkicli regulate their revolution 
It Qieir orbits, and the more perfect insight into the true 
Mjtore of the universe, are di« characteriHtica of the age 
Vfaich. I am here delineating. The results produced by tlus 
^och determine the principal outliuea of die great natural 
^itture of the Cosmos, and add to the earher investigated 
mtents of terrestia! space the newly acquired knowledge of 
te contents of the celestial regions, at least with reference to 
le well-orgauised arrangement of one planetary group. In 
y desire of assuming only general Tiews, I mil confine 
yself to the conBideration of the most important olyeets of 
te astronomical labours of the seventeenth century. I would 
ire refer to their influence in powerfally inciting to great 
id unexpected mathematical discoveries, and to more 
Imp^hensive and grander viewa of the universe. 
I have already remarked that the age of Columbus, Grama, 
B& Magellan — the age of great maritime enterprises— coin- 
ided in a most wonderM manner with many great events, 
h. the awakening of a feeling of religious freedom, with the 
»pment of nobler sentiments for art, and with the diffa- 
1 of the Copemiean views regarding the system of the uni- 

Be, Nicolaus Copernicus (who in two letters still extant calls 

buelf Koppemik,) had already attained bis twenty-first year, 
nd was engaged in making observations with the astronomer 
Ibert Brudzewski, at Cracow, when Columbus discovered 
imerica. Hardly a year after the death of the great diseo- 
isrer, and after a six years' residence at Padua, Bologna, and 
tome, we find him returned to Cracow, and busily engaged 
■ bringing about a thorough revolution in the astronomical 
( of the universe. By the favour of his uncle, Lucaa 

■• " Tho teleacopes irMch Galileo constrnctcd, and othera of which he 
^"Hde UBo for observing Jupiter's s»t«lHl«8, lUe pliases of Venus, aad the 
kr spots, posspffiedtlip gradually iaercaaing powcrB of magnifying four, 
reo, md thirty-two linear diametdrw, but tbcj never had a liigher 
wer. (Aiago, in the Attituaire du Bureau, det Longiludet pour 
p lUa, p. 268.) 
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Waisselrode of Allen, bishop of Ermland, lie was nominated, 
in 1510, canon of Franenburg, where he laboured for thirty- 
three years on the completion of his work, entitled De Beto- 
lutionibus orbium caUstium* The first printed copy was 
brought to him, when, shattered in mind and body, he was 
preparing himself for death. He saw it and touched it, but 
his thoughts were no longer fixed on earthly things, and he 
died — ^not as Gassendi says — a few hours, but several days 
afterwards (on the 24th of March, 1543 f). Two years earlier 

* Westphal, in Ida Biographie des Copernicus (1822, s. 33), dedicated 
to the great astronomer of Konigsbeig, Bessel, calls the Bishop of 
£rmland Lucas Watzelrodt Ton Allen, as does also Gassendi. According 
to explanations which I have very recently obtained, through the kind- 
ness of the learned historian of Prussia, Voigt, Director of the Archives^ 
''the family of the mother of Copernicus is called in original documents 
IVeiBclrodt, Wcisselrot, Weiselrodt, and most commonly Waisselrode. 
His mother was undoubtedly of German descent, and the &mily of 
Waisselrode, who were originally distinct from that of von Alien, 
which had flourished at Them from the beginning of the 15th centoiy, 
probably took the latter name in addition to their own, throng 
adoption, or from family connections." Sniadecki and Czynski, 
(Kopemik et ses TravauXf 1847, p. 26) call the mother of the great 
Copernicus Barbara Wasselrode, and state that she was married at 
Thorn, in 1464, to his father, whose family they believe to be of 
Bohemian origin. The name of the astronomer, which Gassendi writes 
TomoBus Borussus, Westphal, and Czynksi write Kopemik, and 
Krzyzianowski, Kopimig. In a letter of the Bishop of Ermland, 
Martin Cromer of Heilsberg, dated Nov. 21, 1580, it is said, "Cum 
Jo. (Nicolaus) Copernicus vivens omamento fuerit, atque etiam nunc 
post fata sit, non solum huic ccclesiae, verum etiam toti Prussise patriae 
suae, iniquam esse puto, eum post obitum carere honor esepulchri sive 
monumenti." 

+ Thus Gassendi, in Nicolai Copemici Vita, appended to his 
biography of Tycho, {Tychonis Brafiei Vita, 1655, Uagse Comitnm, 
p. 320 : " eodem die et horis non multis priusquam animam efBaret' 
It is only Schubert, in his Astronomy, th. i. s. 116, and Robert Small, 
in the very learned Account of the Astronomical Discoveries of Kepler, 
1804, p. 92, who maintain that Copernicus died " a few days after the 
appearance of his work." This is also the opinion of Voigt the Director 
of the Archives at Konigsberg; because, in a letter which George Donner, 
canon of Ermland, wrote to the Duke of Prussia shortly after the death 
of Copernicus, it is said, that "the estimable and worthy Doctor 
Nicolaus Koppernick sent forth his work, like the sweet song of the 
swan, a short time before his departure from this life of sorrowB." 
According to the ordinarily received opinion, (Westphal, Nikokats 
Kopemikus, 1822, s. 73 and s. 82,) the work was begun in 1507« and 
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an important part of his lieory had been made known by 
the publication of a latter of one of his most Kealous pirpila 
and adherents, Joaehim Rhtetieus to Johaim Schoner, Pro- 
kasor at Nurembei^ It was not, however, the propagation 
t£ the Copemican doctrines, tie renewed opinion of the 
cociBtence of ouc central sun, a.nd of the diunml and annual 
ttiovement of the earth, which somewhat more than half 
Hitury after its first promulgation led to the brilliant as- 
itronomical discoyeiiea IJiat characterise the commencement 
^^ the seventeenth century; for these discoTcries were 
&e result of the accidental invention of the telescope, 
"""1 were the means of at once perfecting and extendmg 
I doctrine of Copemicua. Confirmed and extended by 
! results of physical astronomy (by the discoveiy of 
I Batellite-system of Jupiter aud lie phases of Venus) 
the fimdamentfll views of Copernicus have indicated to 
tiieoretical asti'onomy paths which could not ihit to lead to 
gnre I'esults, and to the solution of problems which of neeea- 
Bty demanded, and led to a greater degree of perfection in 
the analytic calculus. While George Peurbach and Regio- 
nontanne (Johann Mijller, of Konigsbcrg in Franconia) exer- 
ieei a beneficial influence on Oopemiciis and his pupils 
IChtoticus, Keinbold, and MiistJin, these in their turn in- 
Boenced in a like manner, although at longer intervals of 
"■' !, the works of Kepler, Galileo, and Newton. These are 
9 so &r completed in 1530, that onlj a few correctioDB were 
^^^.JBequently added. Tho publicatiou yfaa hastened by a letWr trom. 
[IndinBl Scboaberg. written from Bome in 1S36. The cardinal winhes 
t^Iure the maaiucripC copied aud Bent to him b7 Theodor von Beden. 
lenm from Copemicua himself, in Mb dedication to Popo Panl III., 
I tha perfonnancs of the work liaa lingered on into tha gunrtiiin 
BJilUum. If we remember how much time wbb required for print- 
a work of 400 pages, and that the great man died in May, 1S43, it 
r be ooiuectured that the dcdieatioa was not written In the laat- 
led year; which, reckoning bactwarda tbirty-sii years, would not 
„ B n« a later, but an earlier year than 1507. Herr Toigt doabta 
Vbether the aqueduct and hydraalic works at Fniuenburg, generally 
Mcribed to Copcmicus, were really executed in accordance with hit 
IE. Hefindathat, so late as 15T1, a contract was concluded be- 
the Chapter and the " akilful master Valentine Lendel, manager 
*t the water-works, at Breslira," to bring the water to Prauenburg, from 
ilhe miU-ponda to the houses of the canons. Nothing is aaid of any 
~ ~ ' terworks, and those which exist at present cannot hare been 

until twenty-eight j-cara afWr the death of Copemicua, 
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tlie ideal links wHch connect the sixteenth and seventeentili 
centuries; and we cannot delineate the extended astronomical 
views of the latter of these epochs, without taking into consi- 
deration the incitements yielded to it by the former. 

An erroneous opinion unfortunately prevails even in the 
present day,* that Copernicus, from timidity and from appre- 
hension of priestly persecution, advanced his views regarding 
the planetary movement of the earth, and the position of the 
sun in the centre of the planetary system as mere hypotheses 
which fulfilled the object of submitting the orbits of the hear 
venly bodies more conveniently to calculation, " but which need 
not necessarily either be true or even probable." These sin- 
gular words certainly do occur in the anonymous pre£iu:ef 

* Delambre, Histoirt dt VAatronomie Modern, t. L p. 140. 

i* " Neque enim necease est, eas hypotheses ease veras, imo ne veri- 
similes quidem, sed sufficit hoc umim, si calculum observationibus con- 
gruentem cxhibeant," says the preface of Osiander. " The bishop of 
Calm, Tidemann Gise, a native of Dantzig, who had for years u^ged 
Copernicus to publish his work, at last received the manuscript, with the 
permission of having it printed fully in accordance with his own free 
pleasure. He sent it first to lihseticus, Professor at Wittenberg, who 
had until recently been living for a long time with his teacher at 
Frauenburg. Rheeticus considered Nuremberg as the most suitable 
place for its publication, and entrusted the superintendence of the 
printing to Professor Schoner and to Andreas Osiander." (G^asaendi, 
Vita Copernici, p. 319.) The expressions of praise pronounced on the 
work, at the close of the preface, might be sufficient, to show without the 
express testimony of Gabsendi, that the preface was by another hand. 
Osiander has used an expression, on the title of the first edition, (that of 
Nuremberg, 1543,) which is always carefully avoided in all the writings 
of Copernicus, " motus stellarura novis insuper ac admirabilibus hypo- 
thesibus ornati," together with the very ungentle addition, "Igitur 
Btudiose lector, eme, lege, fruere." In the second Basle edition of 
15f>6, which 1 have very carefully compared with the first Nuremberg 
edition, there is no longer any reference in the title of the book to the 
"admirable hypothesis;" but Osiander's PropfatiuncuJa de HypoOit- 
sihua hujus Operis,'' as Gassendi calls the intercalated preface, is pre- 
served. '1 hat Osiander, without naming himself, meant to show that 
the ProRfatiuncula was by a different hand from the work itself, appean 
ver}' evident, from the circumstance of his designating the dedication to 
Paul 111. as the " Prcpfatio Authorise The first edition has only 196 
leaves; the second 213, on account of the iV^arra^'o Prima of the astro- 
nomer George Joachim Rhccticus, and a letter addressed to Schoner, 
which, as I have remarked in the text, was printed in 1541 by the in- 
tervention of the mathematician Gassarus of Basle, and gave to tin 
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itlBt^ed to the work of CopemicuB, and inscribed I)e Hypo- 
Hwi&us kiipia operis; but they are quite contrary to the 
t^DiiioiiS expressed by Copemicui). iind in direct contnidictLon 
ilritl] his dedication to Pope Paul III. The author of these 
Vefatoiy remarks was, as Giwsendi most espressly says, in 
us Lil'e of the great astronomer, a mathematician then living 
% Nuremberg, and named Andreas Ossiander, who, t<^ether 
nth Schoner, superintended th« printing of the work De 
ISevolittiombus, and who. although Itc makes no express decla- 
Ktion of ftny religious scruples, appears nevertheless to have 
iKtught it expedient to speak of the new views as of an 
kypothesis, and, not like Copernicus, as of demonstrated 
frutb. 

The founder of our present system of the universe (for 
him incontestihly belong the most important parts of it, 
nd the grandest features of the design) was almost more 
Setingnished, if possible, by the intrepidity and confidence 
lith which he expressed his opinions, than for the knowlcc^ 
) wUch tbey owed their origin. He deserves to a high 
rreti the fine eulogium passed upon him by Kepler, who. in 
: introduction to the Kudolphine Tables, says of him, 
f. Vir Jvit maxima ingenio el quod t» hoc extrciHo (combating 
■gudtces) magni momeiUi esf, aiiimo liber." When Coper- 
ifaraB is describing, tn his dedication to the Pope, the ori^^ 
Chis work, he does not scruple to term, the opinion ^nernUy 
sed amongst tbeolt^ians of the immobility and ceiiiral 
n of the earth " an absurd acroama." and to attack the 
tapidity of those who adhere to so erroneous a doctrine. " If 
1," he writes, " any empty-hoaded babblers (^aTinoXdyoi)i 

led world the first accurate knovleilgc of the Copemican Bj'Btem. 
rticas bad resigned his proftB^iooaJ chair at Wittenberg, in order 
lie might enjoy Iho inatructiona of Copernicus at Frauenburg ItsBlt 

, on IheHo BnbjeOlH, Qasiendi, pp. SIO — 31B.) The ciphlmt- 

'hut Oalander iras induced to add from timidity, is given by 

"Andreas porro Osiandcr fnU, qiii uon modo operarum 

(the superintendent of the printing) FuJl, «c(t Pnebtiuueiilim 

ad lectorem (tacita licet u amine) dc Hj'pothesihua opcril 



fuit, 



i Coper 



e habaisaet, non sotum pro HypoUicfii, Bed pro vero etlom placita, 
lamen sd rem, ob illos, qui faiue ofleudeientur, lenienrlsm, ejica- 
a cum bccret, i\atm tnlem motam non pro dogmate, sed pio 
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ignorant of all mathematical science, should take upon them- 
j!c4vcs to pronounce judgment on his work through an inten- 
tional distortion of any passs^e in the holy Scriptures 
{propter allquem locum scripturce male ad suum propositum 
detortum^) he should despise so presumptuous an attack. It 
was, indeed, universally known that the celebrated Lac- 
tantius, who however could not be reckoned among mathema- 
ticians, had spoken childishly {ptteriltter) of the form of the 
eartli, dciiding those who held it to be spherical. On mathe- 
nintical subjects one should write only to mathematicians. In 
order to show that, deeply penetrated with the truth of his 
own deductions, he had no cause to fear the judgment that 
might be passed upon him, he turned his prayers fix)ni a 
remote comer of the earth to the head of the Church, begging 
that he would protect him from the assaults of calunmy, since 
the Church itself would derive advantage from his investigations 
on the length of the year, and the movements of the moon." 
Astrology and improvements in the calendar long procured 
l)rotcction for astronomy from the secular and ecclesiastical 
powers, as chemistry and botany were long esteemed as purely 
subservient auxiliaries to the science of medicine. 

The strong and free expressions employed by Copemicns 
sufficiently refute the old opinion, that he advanced the 
system which bears his immortal name as an hypothesis con- 
venient for making astronomical calculations, and one which 
might be devoid of foundation. " By no other arrangement,*' 
he exclaims with enthusiasm, " have I been able to find so 
admirable a symmetry of the universe, and so harmonious a 
connection of orbits, as by placing the lamp of the world, 
[luceniam 7nundi,) the sun, in the midst of the beautiful temple of 
nature as on a kingly throne, ruling the whole family of circling 
stars that revolve around him {circumagentem guhemans as- 
irorum familiayn.y^' Even the idea of universal gravitation or 

* Quis cnim in hoc pulcherrimo templo lampadem hanc in alio vel 
mcliori loco poneret, quam unde totum simul possit illuminare? Si- 
quidcin non inepte quidam lucemam mundi, alii mentem, alii rectorem 
vocant. Trismcgiatus visibilcm Deum, Sophoclis Electra intuentem 
omnia. Ita prpfecto tanquam in solio regali Sol residens circuma- 
gentem gubcmat Astrorum familiam : Tellus quoque minime fraudatur 
Innari ministerio, Bed ut Aristotelcs de animalibus ait, mftYiTm^tn Luna 
cum terra cognationem habet. Concepit interea a Sole terra^ et im- 
pregnatur annuo partu. Invenimus igitur sub hac ordinatione admi- 
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attfactloti {appeientia quadam naturalU partibus indita) towards 
ikm sun as the centre of the world {centrum mundi.) and 
Thich is inferred from the force of gravity in spherical bodies, 
seems to have hoveied before the mind of this great man, as 
is proved by a remarkable passage in the 9th chapter of the 
1st Book De Revolutionibus* 

On considering the different stages of the derelopment of 
cosmical contemplation, we are able to trace from the earliest 
ages faint indications and presentiments of the attraction of 
masses, and of centrifugal forces. Jacobi, in his researches on 

jaiidam luimdi Hymmetriam ae certum harmoaiu nexam motna et mag- 
adtndiniB orbinm : qniJia alio modo reperiri non potest. (Niool. Copem. 
jjie Revol. Orbium CMcsCttnn, lili. i. cap. 10, p. 9 b.) In this passage, 
tirhichiaaot deroid ofpoetic grace and elevation of eiTiroBdim, we recog- 
rnise, as in all the worka of the aatronomereof thelTth century, traces of 



.long acqiuuntsnca nith the beauties of classical antiquity. Copernicus 
■Tad In his mind Cic. Somn. Scip. c. i; Plin. ii. i; and Merour. Tris- 
M^., lib. V. (od. CracoT, 1586,) pp. 196 and 201. The allusion to the 
■XHedra of Sophocles ia obscnre, as the sun is nevec anywhere eipressly 
.termed "all-seeing," as in tbe Iliad and the Odyssey, and also in the 
ChoephorrE of .^^hjlna, (v, 980,) which Copemicas would not probably 
Ihwe called Ekctra. According to Bockh's conjecture, the allusion is 
to be ascribed to an imperfect recollection of rerse 860 of the (Edip'ua 
Ot^neia of Sophocles. It very Angularly happens that quits latoly, in 
■n otherwise instmctlTe memoir (Czyn^, Kopernik et aes Travaux, 
1817, p. 102), the Mectra of the tragedian is conftmndeJ with dfctrio 
.eBtrenf*. The passage of Copemicus, quoted above, ia thtis rondersd : 
"If we take the aan for the torch of the universe, for its spirit and its 
Bnide — if Trismcgiates call it a Ood, and if Sophocles consider it to 
be an electrical power which animatj^ and contemplates all that is cen- 

• PInribus ergo oiiBtentibus eentria, de ceniro quoque mundi non 
lemere quia dnbilabit, an videlicet fUerit istnd graviiatis terrente, an 
■ lUud. Equidem esistimo, gravitatsTn non aliud ease, quam appeten- 
liam qnandam naturalem partibus inditam a divina providentia officis 
nnivecBonim, ut in unitatem integritatemque suam scse conferant in 
fimnam globi coSunt^^ Quam nffectionem credtbile est etiam 9o1i, 
iiODiB, cieteri«]ue errantium fulgoribus inease, nt ejus efficacia in ea qua 
K leprEesenlant rotanditate psrmaDcant, quee nihilominus maltig media 
■DOS effielunt circuitas. Si igitur et tens, faciat alios, ntpote sectrndam 
eentnim (mundi), nccesse erit eos case qui similiter extrinsecos in 

naltis apparent. In quibus inveDLmua annuum circuitum. Ipsa 

denique Sol medium roundi pulabitur poasidore, qmo omnia ratio 
ordinis, qso ilia wbl invicera auccedunt, ot mundi totiiia harmonia noa 
docet, ai modo rem in^-.m ambobua (ut aiunt) oculis inHplriamns.' 
(Copecn. i>e Jlevol. orb. ad., lib. i. cap. 9, p. 7, b.) 



the mathematical knowled^ of the Grwlcs, (unfoitonatE^ 
atill in manuscript.) justly comments oa " the profound cona- 
dfOMttion of ntiture evinced by ADaxagoras, in whom we read 
with astimishineDt a pasaage. asn^rting that the moon, if ita 
eentrifngnl force ceatcd, would fall to the earth like a stone 
from a sUng."* 

I have already, when speaking of aerulttcs, notieed sinnlar 
expremions of the Clazomeniao and of DiogemeB of ApcdloRit 
on the "cessation of the rotatory force. "f Plato truly badi 
clearer idea than Aristotle of the aUractive force exercised by 
the earth's centre on all heavy masses removed from it,fis 
the Stogvnte was indeed acquainted, like Hipparchue, wttfc 
the Bcceferation of falUi^ bodies, althongh he did not conect^ 
nnderstand the cause. In Plato, and Bccoidtng; to DemocritiU, 
attraclion is limited to bodies having im affinity for one ano- 
ther — or, in other words, to those in which there exists a 
tendency of the hojHogmuous elementary suhstanees to oomhine 
together4 John PhitoponuR, the Alexandrian, a pupil of Am- 
moniua, the son of Ilcrmias, who probably lired in the mA 
centnry, was the first who ascribed the movement of the hat- 
Tcnly bodies to a primitive impulse, connecting with this idea 

* Plut. dtfadt ia orbe Ltina, p. 823. (Comp&re Meier, Meitrologit 
vetenm Omcorum ei Bomaaorum, 1832, p. il.) In the panaca of 
Plutarch, Anaxagclns U aot named ; but that the latter applie<C dM 
ume liieojy ol " faUing where the Trace of rotation had been mLenailMf 
to ill (Ihe uuLt«ri&l] celestial boiliea, is ahoim in Diog. l^ert. u. 1% 
and by the many posragea which I have conected (p. 122.), CompaK 
also Aristot, fie Citbi, iL 1, p. '2Si, a, 24, Bekker, and a remark^ila 
pBSBage of Simplicius, p. 4S1, b, la the Scholia, acccrdiog lo the 
edition of the Berlin Acadamj, where the "non-falling of heaiuilj 
bodies" ia noticed " when the rotatory force predomioatea over lie 
acloal blUng force or dowaward attraction." With these idcu, idudi 
algo partially belung to Empedoclcs and Bemocritus, as veil ut ta 
AoaxBgoras may 1i« connected the inslaDce adduced by 

(L c.) "that water in a phial is not spilt when the raovemen 

ia more rapid than the dovnnard movement ot ILe waUr," rqc i'i ri 
nira j-ofi u^Bfot ^apag. 

f See Cottnon, p. 122. (Compnrc Lclronne, Dci opinicnis cofmogi^ 
PWqww del Pirea da I'Eglise, in the Sevae dm devx 3£onda, list, 
Cotmoi.t. i. p. 621.) 

t See, regarding all that relates to the ideas of the aneienta sa 
attracUcn, gravity, and the fill] of bodies, (be piissageii coUeeled ndl 
great industry and discrimination, by Th. Henri Martin, E^e* «wr It 
Time lie Flalon, 1841, t, 11. pp. 272—280, oad 311. 
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-that of the Ml of bodies, or the tendency of ail substances, 
Itiiedler heaTy or light, to reach the ground.* The idea 
ANKteiTed by Copernicus, and more dearly exprcased by 
Kepler, in his admirable work De Stella Marlis, who evea 
Sj^lied it to the ebb and flow of the ocean, receired in 1666 
*Kd 1674 a new impulse and a more extended applic^ition 
throng the iiugacity of the ingenious Rob^ Hooke;f New- 
ton' % tbeory of gravitation, which IbDowed these earlier ad- 
imicea, presented the grand means of converting the whole of 
physical adfronomy into a true meclutnism of the heavens.\ 

Copemicns, as we find not oaly from his dedication to iht 
Fope, but also from several passages in the work itself, had a 
tolerable knowledge of the ideas entertained by the ancients 
«f the structure of the universe. He, however, only nameB 
in t^ period anterior to Hipporchus, Hicetas (or, as lie 
i^aye calls him Nicetaa,) of Symcuse, Philolons the Pytha- 
gorean, the Timseufi of Plato, Ecphantus, Heraelides of Pon- 
ftiB, and the great geometrician ApoUonins of Pergn. Of 
the two mathematicians, Aristarchus of Santos, and Seleucus 
of Babylon, whose systems come most nearly to his own, 
he mentions only the first, making no reference to llio 
!Cond.§ It has often been aescrted that lie was not ac- 

■ Joli. PhiloponuE de creatione mwadr, lili. i. cup. 12. 
■f He suLsequeatl; relinquished the correct opinion (Brewster, iVar- 
Ifrt ctf SeieiKts, 1316, p. 211)^ but tJbe opinion Uiat there dwcUsia t}ie 
Btnl bcdj of the planetary syatem^ — the sun— a power whiuh govema 
e mcnemeats of the planets, imd that this solar farce decreases either 
. Om squacGB uf the i^timces or in direct ratio, was expressed b^ 
spier, in the Harmonicen Mimdi, completed in 1618. 
i Bee Coamos, pp. S8 and J5, 

i Si>B op. eii. p. 5H. The scattered passages to be foimd ia the work of 
Coptraicaa, rehiting to the Ante-Hippnr^rMsn system nr the structoro 
of tlie onivcrse are, exelutwve of the i ted ligation, the following : — lib. i. 
:«^ 6 and 10; lib. v. cip. I and 3 (cd. prine. 1543, p. 3,b; T,b; 8,b; 
138, b; 141 and Ul, b; 1"9 acd 181, b). Everywhere Copernicus 
I a predilection for, and a very accurate acquaintance with, the 
of tho PythagoreaDs, or, to speak leas definitely, triib tboso whicil 

atlributei to the most aneieot among them. Thug, for instance, 

.b was acquainted, as may he Been by the beginning of the dedica- 
t^o, with tho letter of Lysis to Hipparchua, which, indeed, shows that 
the Italian schuol in lis love of myetfry. intended only to communicatB 
Its opinioiu to friends, " as had also at hrat been tJie purpose of Cop<,r- 
nieufl." Tho age in which Lysis lived is somewhat u. 
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QTiainted with the views of Aristarchus of Samos, regarding 
ttie central sun, and the condition of the earth as a planet, 
because the Arenariusy and all the other works of Archimedes, 
appeared only one year after his death, and a whole century 
after the invention of the art of printing ; but it is forgotten 
that Copernicus, in his dedication to Pope Paul III., quotes a 
long passage on Philolaus, Ecphantus, and HeracUdes of 
Pontus, from Plutarch's work on The Opinions of Philoso- 
phers, (III. 13) and therefore that he might have read in the 
same work (II. 24), that Aristarchus of Samos regards the 
sun as one of the fixed stars. Amongst all the opinions of the 

sometimes spoken of as an immediate disciple of Pythagoras himself; 
sometimes, and with more probability, as a teacher of Epaminondas 
(Bockh, PhUoUws, s. 8 — 15). The letter of Lyas to Hipparchns, an 
old Pythagorean, who had disclosed the secrets of the sect, is, like 
many similar writings, a foigeiy of later times. It had probably bO' 
come kno¥m to Copernicus from the collection of Aldus Manatiiu^ 
Epistola diversorum phUosophorum (Romae, 1494), or from a Latin 
translation by Cardinal Bessarion (Yenet., 1516). In the prohibition of 
Copernicus' work, De RevolutionibuSt in the famous decree of the dm- 
greffozione delT Indict of the 5th of March, 1616, the new system of 
the universe is expressly designated as "Msa ilia doctrina PyOiagericaf 
Divinae Scripturse omnino adversans." The important passage on 
Aristarchus of Samos, of which I have spoken in the text, occurs in the 
Arenariua, p. 449 of the Paris edition of Archimedes of 1615, by 
David Rivaltus. The editio princeps is the Basle edition of 1544, apnd 
Jo. Hervagium. The passage in the Arenarius says, very distinctly, 
that '' Aristarchus had confuted the astronomers who supposed the earUi 
to be immoveable in the centre of the universe. The sun, which con- 
stituted this centre, was immoveable like the other stars, while the earth 
revolved round the sun." In the work of Copernicus, Aristarchus is 
twice named, pp. 69 b and 79, without any reference being made to 
his system. Ideler, in Wolf and Buttmann's Miiseum der AUerthum's- 
Wissenschqfl (Bd. ii. 1808, s. 452), asks whether Copernicus was ac- 
quainted with Nicolaus de Cusa's work, De docta ignorantia. The first 
Paris edition was indeed published in 1514, and the expression ''jam 
nobis manifestum est terram in veritate moveri," from a platonising 
cardinal, might certainly have made some impression on the Canon 
of Frauenburg (Whcwell, Philosophy of the JndtLctive Sciences, vol. ii. 
p. 343) ; but a fragment of Cusa's writing discovered very recently (1843) 
by Clemens in the library of the Hospitol at Cues, proves sufficiently, as 
does the work De venatione sapientice, cap. 28, that Cusa imagined that 
the earth did not move round the sun, but that they moved together, 
though more slowly, " round the constantly changing pole of the uni- 
verse." (Clemens^ in Giordano Bruno, and Nicol, von Ousa, Wit 
a 97-100.) 
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ancients, those which appeared to exercise the greatest influence 
on the direction and gradual dovclopmeiit of the ideas of 
Copernicus, are expressed, according to Gassendi, in a passage 
in the encyclopmdic work of Martianus Mineus Capella, 
written in a half- barbarous language, and in the System of 
the Worlil of AiJoDoniuB of Perga. According to the opinions 
described by Mnrtianus Mineus of Madaura, and whiti have 
been very confidently ascribed, sometimes to the Egyptians, 
and Eomctimcii to the Chaldeans,* the earth is immoycably 

• See the profound treatment of thie anbjeot in Martin, Etude* lur 
Tiiale, t ii. p. Ill Cosmographie des Effyptleni), and pp. 129-1B3 
{Atittcidtnta du Sysiime. de Coper^dc). Ttie assertion of tliia learned 
philologiet, tbaC the original sj'stem -of I'ythagoras differed from that of 
Pbilolans, and that it regarded the earth as filed in the centre of tho 
nnircrae, does not appaar to me to lie entirely coneluaiTD {t, iL pp. 103 
■od 107). I would here explain myeelf more fully respecting the remark- 
able statement of GosBcndi, regarding the similaritj of the ayelems of 
IVehoBrahe and Apollonins of Perga, to which 1 have referred in the text. 
We find the foilotring passage in OaAndi's biographies : — " Magnam 
ImpTimds ratioaem habuit Copemicua duamm opinionum affinium, 
qoanun imam Martiano Capcllffi, oLtoram Apollonio Pergaco attribiiit. 
— ApoUoniussoletn delcgit, circa quem, ut centrum, non modo Mercurins 
el Vonua, vemm otiam Mars, Jupiter, Satumua suss obirent periodoe, 
dnm Sol int<:i%i, nil ct Luoa, eirca Ternim, ut circa centrum, qaod 
fcrel Affixamm mundique centnim, movercotur; quie deiucepa quoqoa 
opinio Tychonia propemodum fult. Rationem antem magnam haruni 
nnnionum Copemicua habuit, quod utiaque eximic Mcrcurii ac Veneria 

, ctrcuitiones repmsentarel, esLimieque causam retrogradationum, direc- 
tfoumn, BtAtiumim in lis apparentium exprimeret et poeterior {rergiei) 
qaoqne in tribae Flanetis guperioribua pnestarcL" (Gassendi, TychonU 

V Br^iei Vita, p, 2BS.) My frieni tlio agtroaomer Galle, to whom 
I applied for information, agrees with me in thinking that notbing could 
justify Qassendi's decided statement. " In the paBsages" be writes to 
me, "to which you refer in Ptolemy's Almaatst (in the commenoe- 

' ment of Book XII.), and in the vorks of Copernicus (lib. v. cap. 3, 

, p. 1*1, a; cap. 35, p. 179, a and b; cap. 36, p. ISl, b), the oojy 

Siettions eooaidered are the rGtrogrFssions and stationary eonditions of 
e planetg in vrbich Apollonius' aieumption of their reTOlution round 
the Bun, is indeed referred to, (and Capernicus himself raentloaaeipresal J 
the assumption of the earth's standing still) but it caniiot bo deter- 
mined when be became acquainted with what he supposes te have been 
derired from ApolloniuB. We can only therefore coiyecture that be 
Msnmed, on some later authority, that Apolloniug of Perga had cod- 
•tnicted a Byatom umiiar to that of Tyeho, althaugh I do not find, even 
fen Copemieus, any clear exposition of such a sjstem, or any reference 
to ancient passages in which it ma; be spokca of. If lib. XU. of Um 
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fixed in a central point, while the «ttn revolves around it as a 
circling {danet, attended by two sateUites, Mercury asd 
Venus. Such a view of the structure of the world mi^, 
indeed, prepare the way for that of the central force of the 
sun. There is, however, nothing in the Almagest, or in the 
works of the ancients generally, <»: in the work of Copermcus 
De Bevolutiorubus, which justifies the assertion so eonfidastly 
maintained by Grassendi, of the perfect resemblance eidsting 
between the system of Tycho Bndie and that which has been 
ascribed to Apollonius of Perga. After Bockli's complete 
investigation, nothing further need be said of the confdsion 
of the Copemican System with that of the Pythagorean, Phi- 
lolaus, according to which, the non-rotating earth (the 
Antichthon or opposite earth, being not in itself a planet, but 
merely the opposite hemisphere of our planet) moves like the 
sun itself round the focus of the world,— -the central fire, or 
vital fiame of the whole planetary system. 

The scientific revolutio]# originated by Nicolaus Coper> 
nicus has had the rare fortune (setting aside the temporary 
retrograde ^ movement imparted by the hypothesis of Tyeho 
Brahe) of advancing without interruption to its object,— 
the discovery of the true structure of the universe, lie rich 
abundance of accurate observations furnished by Tycho 
Brahe himself, the zealous opponent of the Copemican sys- 
tem, laid the foimdation for the discovery of those eternal 
laws of the planetary movements which prepared imperish- 
able renown for the name of Kepler, and wluch, interpreted 

Almagest should be the only source from whence the complete Tydiomc 
view is ascribed to Apollonius, we may eonsider that Gassendi has 
gone too £a.r in his suppositicms, and that the case is predsely the same 
as that of the phases of Mercury and Yenus, of which Copemicufi 
spoke (lib. i. cap. 10, p. 7,b, and 8, a,) without deeidedly applying them 
to his system. Apollonius may, perhapi^ in a similar mann^ have 
treated mathematically the assumption of th-e retiogFessions of the 
planets under the idea of a revolution round the asm, without addixig 
anything definite and general as to the truth of Ihis assumption. The 
difference of the Apollonian ^stem, described by Oaaseadi, &om that of 
Tycho, would only be, that the latter likewke explained the inequaUUei, 
of the movements. The remark of Robert Small^ that the idea whidd. 
forms ^e bsfiis of Tyeho^s system was by no means imfamiliar to the 
mind of Oopernicus, but had rather served him as a point of traasltio& 
i» Jhis ownfiyatem, appears to me well founded." 
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\(j Newton, and proved to be theoretically and necessarily 
true, h&ve been trans&n'ed into tlie bright aud glorious 
'domain of thought, as tke intellectual reeogniliau of nature. 
It faoe been ingenioudy said, although, perhaps, with too 
.feeble an estimate of the free and independent spirit which 
created tlie tlicory of gravitation, tliat " Kepler wrote a code 
af laws, and Newton the spirit of those lawE.*^'' 

The figurative and poetical myths of the Pytliagoreaii and 
'Platonie pictures of the univcrac, changeable as the fancy 
'£091 which they ejnanated,-|- may still be traced partially 
reflected in Kepler ; but while they warmed and cheered his 
'■t&ea saddened spirit, they never turned him aside fi-om his 
earnest course, the goal of whicii he reached in the memorable 
light of the 15th of May, 1CI8, twelve years before his 
death. t Copernicus had furnished a Batisi'actorJ esplana- 

* Schuljart, Asironomie, th. i. s. 124, In the PkHosojihy of lite 
Jitdvelive Scifnets, vol. ii, p. 282. Wtewell, in liU Inducti.e Table of 
' ' ' i giyon an Moecdlngly good and complete Tiew of tbe 

mlemplatirai of the atnicture of Uio uoivcne, from Uia 
Newton's BjElem of gcavilation. 
' -f- Viaio in the. Phadrwi adoptu Uie sjetem of Philolans ; bnt in the 
aWotM, that according to wtiicb the earth ia immoreable in the centre, 
and which -was aubseqneutlj' called the Hipparchian, or the Ptoleiaalc. 
S(B()ehh, De Flatonico syitemaU c^eetium globorum, tt de vera indole 
tottruwOCTwe PhUolaiae, pp. ixvi.-jiKiuL; the same aulhor in the Jpia- 
WbIobs, b. lOi-lOS. Compare also Ftiea, Oeachicitte der Fhiiosophie, 
IbLi a 325-347, with Martin's Sludes sur Tivtle, t. ii, pp. 64-B2,) The 
Mtronomieal vision, in which the stracturc of <tic universe is shrouded. 
Jit the ead of the Sooi: ef the B^aibUc, icntinda ua at once of the inter- 
jialaled spherical systems of the planets, and of Che concord of (ones, 
" " icBB of the Sirens moving in concert with the revolving epherea." 
the diECorerii' of the true Bjatem of the nniverse, the fine and 
•amprehensive work of Apelt, Epodten da' Ceeeft, der Meaac/teil, bd. L 
UiS, a SOE~30S, and 379-445.) 

J Kepler, Hannonicea Mundi, iifcri giiiiigiu, 1619, p. 189. " On the 
^ «f March, 161S, it oocuned to Kepler, after many unsuccesetul 
■Uffinpts, to oompare the squares of the tjjnes of revolution of the 
■bnala with the cuhoe of Ihemean distances; but be msda an error in 
bscalcnlationa, and rejected this idea. On (he IfitL of May, 1618, h« 
in reverted to it, and calculated correctly. Thethirdlaw of Keplerw** 
I discovered." Tills diaeovery, and those related l« it, coincide with 
,_ _ nnhappj period when thia great miui, who had been eiposed from early 
i^ildbood to the hardest blows of late, was etrivlng to save from the tor- 
We and the stake his mother, who, at the age of seventy years, in a 
■trial for witchcraft, which lasted sii years, had been accused of poiion- 
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Hon of the apparent revolution of the heaven of the fixed 
stars by the diurnal rotation of the earth round its axis; 
and by its annual movement round the sun he had afbrded 
an equally perfect solution of the most striking movements 
of the planets (their stationary conditions and their retro- 
gressions), and thus given the true reason of the so-called 
second inequality of the planets. The Jiret inequality^ or 
the unequal movement of the planets in their orbits, he left 
imexplained. True to the ancient Pythagorean principle 
of the perfectibility inherent in circidar movements, Co- 
pernicus thought that he required for his structure of the 
universe some of the epicycles of ApoUonius of Perga, besides 
the eccentric circles having a vacuum in their centre. How- 
ever bold was the path adventured on, the himian mind could 
not at once emancipate itself from all earlier views. 

The equal distance at which the stars remained, while the 
whole vault of heaven seemed to move from east to west, had 
led to the idea of a firmament and a solid crystal sphere, — in 
which Anaximenes (who was probably not much later than 
Pythagoras), had conjectured that the stars were rivetted like 
naiLs.* Geminus of Rhodes, the cotemporary of Cicero, 
doubted whether the constellations lay in one uniform plane ; 

mixing, inability of shedding tears, and of sorceiy. The suspicion was 
increased from the circumstance that her own son, the wicked Christo- 
pher Kepler, a worker in tin, was her accuser ; and that she had been 
-brought up by an aunt, who was burnt at Weil as a witch. See an ex- 
ceedingly interesting work, but little known in foreign countries, drawn 
irom newly-discovered manuscripts by Baron von Breitschwert, entitled 
**Johann Kepplei^s Leben und Wirken," 1831, s. 12, 97-147, and 196. 
According to this work, Kepler, who in German letters always signed 
his name Keppler, was not bom on the 2lBt December, 1571, in the 
Imperial town of Weil, as is usually supposed, but on the 27th of Decern- 
"bar, 1571, in the village of Magstadt, in Wurtembei^. It is xmcertain 
whether Copernicus was bom on the 19th of Januaiy, 1472, or on the 
19th February, 1473, as Mostlin asserts, or (according to Czynski) on 
the 12th February of the same year. The year of Columbus' birth was 
long undetermined within nineteen years. Bamusio places it in 1430, 
Bemaldez, the friend of the discoverer, in 1436, and the celebrated histo- 
rian Mufioz, in 1446. 

* Plat., Deplac. Pkilos., ii. 14; Anaiot. Meteorolid. 8; De Ca^.ii, 
8. On the theory of spheres generally, and on the retrograding spheres 
of Aristotle in particular, see Meier's Vorleeung iiber Eudoxus, 1828, 
B. 49-60. 
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being of opmlon that Bome were higher and others lower than 
fhe rest. The idea formed of the heaven of the fixed Btara 
extended fo the planets ; aad thus arose the theory of the 
eccentric iiitercalatcd spheres of Eudosus and Menicchmns. and 
of Aristotle, who was Ukc iurentor of retrograde sphcree. 'llie 
theory of epicycles,- — a construction which adapted iteelf most 
teodily to ihs representation and calculation of the planetary 
movements,— was, a century afterwards, made by the acute 
mind of ApoDonius to supersede solid spheres. However much 
I may incline to mere ideal abstraction, I here refrain from 
attempting to decide historically whether, as Ideler believes, 
it was not until after the establishment of the Alexandrian 
Museum that " a free, movement of the planets in space was 
regarded as possible," — or whether before that period the 
intercalated transparent spheres (of which there were twenty- 
Kxen. according to Eudoxus, and fiity-five according to Aris- 
totle), as well as the epicycles which passed from Uipparchua 
and Ptolemy to the middle ogca, were regarded generalljj not 
as solid bodies of material thickness, but merely as ideal 
abstractions. It is more certain that in the middle of the 
■ixteenth century, when the theory of the Bcventy-seven ho- 
mocentric spheres of the learned writer, Girolamo Fracas- 
taro, found general approval ; and when, at a later period, 
the opponents of CojiemictiH sought all means of upholding 
die Ptolemaic system, the idea of the existence of solid 
Bpheres, circles, and epicycles, which was eBpeeially favoured 
by the Fathers of the Church, was still very widely djffiised. 
lycho Brahe expressly boasts that his eonaiderations on 
the orbits of comets first proved the impossibility of solid 
spheres, and thus destroyed the artificial fabrics. He filled 
the fii;e space of heaven with air, and even believed that 
the resisting medium when disturbed by the revolving 
heavenly bodies, might generate tones. The un-unagina- 
tive Rothmann beheved it necessary to refute this renewed 
Pythagorean myth of celestial harmony. 

Kepler's great discovery that all the planets move round the 

a in ellipses, and that tie sun lies in one of the foci of these 

ellipses, at length freed the original Copemican system from 

eccentric circles and all epicycles.* ITie planetary structure 

A better iniilght into the froe movement of bodies, and iotJ> theiode- 

peadence of the direction odcd giv-en to the earth's axis, and into Uie 



of the world now appetkrcd olgeotiTCly, Mid as it were aidd- 
tecturally, in its Bimjile gi'anduur ; but it rtamiiiuxl for Inn 
Newton to disclose the play and connection of the internal 
ibrc«« which animnte and preaerre the ey stem oi the onivefM. 
We have ^reody oflen remarked in the history of the gn- 
dual development of human knowledge, that important but 
apparcmtly accidental diBGOveries. and the simultwteons ajt- 
peamnco of many great Tninde, ore crowded together in k 
short pei-iod of time ; and we find thtR phetiomoioB maal 
strikingly manifeBted in the first ten years *f the eerentMnlh 
century; for'fychoBrahe (thefounderof modem, 
calculations), Kepier. Galileo, and Lord Bacm, wi 
mries. All these, with the exception of Tj-cho BraLe, were 
enabled. In the prime of life, to bcuefit by the labout-s of Des- 
cartes and Fermat. The elements of Bacon's I?t3tmvntio 
Magna appeared in the Knglish language in 1605, fifteen yem 
before the JVoitim Oj;?BHan. I'hcinventionoftheteleEeope.^td 
the greatest dtseorcrips in physical astronomy (viz., Japitcr'* 
satellites, tlie sun's spot«, the phases f£ Venus, and the 
remarkable form of Saturn), fall between the ycam 1609 and 
1612. Kepler's speculations on the elliptic orbit of Maw," 
were began in 1601, end gai-e occasion, eight years after, to 
the completion of liie work entitled Astronnmia nava uu 
Pkysica eeletlii. " By the study of the orbit of JUan," 
writes Kepler. " we must cither arrive at a knowledge of liu 
secrete of astrmiomy, or for ever remain ignorant of tjiem. 
I have succeeded, by untiring and continued labour, in snb- 
Jecting the inequalities of the movement of Mars to & natunl 
law." The generalizntion of the same idea let! the highly- 
gifted mind of Kepler to the great eoemical truths and p«»- 
Bentimeuts which, ten years later, he puUished in his wort 
entitled JIarmoniecs Mtaidi lih-i quiiique. " I believe," he 
well observes in. a letter to the Danidi astronomer Longo- 

Totatar; and progreBBiTa morement oT the terrestrial planet in He eiUli 
hae freed the original syatem of Copeisicus irom tlie nsEiuDption of a 
deeliaaMan^iutveHitnt, or ftEO-coUedUiird movcmcat of the earUi {DtJl& 
ooIuS. orb. tal., lib, i. cap. 11, triplia motua teliaria.) The parallcliHi 
of the Earth's aiis ia niBlntaincd in lie annual revolution 
mm, in oooformity with the law of inertia, ivitliont tlie appli 
eomding epji^oli;. 

• Delambre, Hiat. dt VAslronomie aaoieaiie, t. iL p. 381. 
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" that astronomy and physics are so intimately 
iHOciated together, that neither can be perfected without the 
T." The resiUte of his researches on the Htrticturt? of the 
and the theory of vision, appeared in 1604 in the Para- 
nma ad VHelli'imem,taid io 1611* in theZJio^J/Wcn. Thus 
; the knowledge of the moit important objects in the 
eptive world and in tlie regions of space, and the mode 
. ai^trehending these objects fay means of new discoveries, 
fce zapidly intxeased in the short period of the first ten or 
jelve years of a century which began with Galileo and Kep- 
r, and closed -with Newton and Leibnitz. 

e accidental discovery of the power of the telescope to 
Dctrate through space, originated in Hollaud, probably in 
i eJoeiiig part of the year 1608, From the most recent 
rertagations it would appear that this great discoveiy may 
clamied by Hans Lippershey, a native of Wesel and a. 
Ectacle-maker at Middlebuvg; by Jacob Adriaansz.sumamed 
tiuB, who is said also to have made buming-glasBes of ice ; 
L by Zacharias Jansen-t The first-named is always called 

' Sm Sir D»rid Bt«vel«r'a judgment on EeplEr's optical Trorke, in 

^ "Martyri qf Saence," J 846, pp, J79-182. (CompaTH Wilde, 

■A. der OpUk, 1638, Ih. i. b. 182--210.) If the law of the re&action 

« njs IM light belo^ to Willebrord SaeUiua, profesaor at Leyden, 

a), who lefl it behind him buried in his papers, the publicatimi til 

. ■ trigonoiDetricttl fbna nas, ou the otLcr hwid, first mmle b7 

See Brewster, in Uio A'orih Britiali Jieoieir, vol. vii. p. 207; 

^_3, Gadi. der Oplit, th. i. ». 221. 

y Ooiapare two excellent trcstisej on the discovery of Uie teleecope, 
(Prnfmor Moll of Utfecht, in the Joiirtial of lAe Sogal Inetitution, 
a. voL L p. SIB; aud by Wilde, of Berlin, in bis Gadi. der Oplit, 
*- 'Xi.6. 188-172, The ndrk referred to, and wriUen in the Dukh 
^^^ jBiisaotiUed " Oet':lueiiiiauiig Oiuierzaeinaarde ferdlt UUJiniUrs 
' Vtmig/iert, uii de AunelcaimHt/en van wj/U den Hoogl. van Siein- 
l aaiaetiffetletd door, G. MoU,'' AmMerdam, 1831. Albers has given 
mrtrar* boni thJB intcTestioj trealise iu Strhumauher'i Jalirbucit fSir 
IS, I. St-0&. Tlie optical instruments with which Janscn fumiahed 
ue U*unce of Nassau, sad the Arcbduke Albert, (the Utter gave 
to Comeliua Drebbel), were (us is shonn bj- the letter of tbc ambss- 
r Boreal, who, when s child, had been often in the bouse of Janacn, 
> l^oUde-msker, and who itulisoqticnily saw the Lastrumcnte in the 
|i), jnicTDscopes eighteen iDche« in length, "through which smslt 
to vers wonderfully nuigailied when one looked down at them from 
I." The confusion between the nidoscope and the telescope baa 
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Laprey in the important letter of the Dutch ambassador 
Borcel to the physician Borelli, the author of the treatise De 
vero telescopii inventore (1655). If the claim of priority be 
determined by the periods at which offers werer made to the 
General States, the honour belongs to Hans Lippershey ; for, 
on the 2nd of October, 1608, he offered to the goyermnent 
three instruments '^ by which one might see objects at a dis- 
tance." The offer of Metius was made on the 17th of Octo- 
ber of the same year ; but he expressly says, " that he has 

rendered the history of the inyention of both instrumentB ohecare. The 
letter of Boreel (Paris, 1655), above alladed to, notwithstanding the 
authority of Tiraboschi, renders it improbable that the first invention 
of the compound microscope belonged to Galileo. Compare, on this 
obscure history of optical instruments, Yicenzio Antinori, in the Saggi 
di NahiraU Esperieme faUe ndP Accademia del Cimento, 1841, pp. 
22-26. Eren Huygens, who was bom scarcely twenty-five years after 
the coi\jectural date of the invention of the telescope, does not venture 
to decide with certainty on the name of the first inventor {Opera 
reHquu, 1728, vol. ii. p. 125). According to the researches made in pub- 
lic archives by Yan Swiden and Mole, Lippershey was not only in posses- 
sion of a telescope made by himself as early as the 2nd of October, 1608, 
but the Prench ambassador at the Hague, President Jeannin, wrote, on 
the 28th of December of the same year, to Sully, "that he was in treaty 
with the Middlebui^ spectacle-maker for a telescope, which he wiidied 
to send to the king, Henry lY.'' Simon Marius (Mayer of Genzen- 
hausen, one of the discoverers of Jupiter's satellites) even relates that a 
telescope was offered for sale in the autumn of 1608, at Frankfort-on- 
Maine by a Belgian, to his friend Fuchs of Bimbach, Privy Councillor 
of the Margrave of Ansbach. Telescopes were made in London in 
February, 1610, therefore a year after G^ileo had completed his own. 
(Rigaud, On Harriofs Papers, 1833, pp. 23. 26, and 46.) They were 
at first called cylinders. Porta, the inventor of the camera obscura, like 
Francastero, the cotemporary of Columbus, Copernicus and Cardanos, 
at earlier periods, had merely spoken of the possibility " of seeing all 
things larger and nearer" by means of convex and concave glasses being 
placed on each other (duo specilla ocularia alteram alteri superpoeita); 
but we cannot ascribe the invention of the telescope to them (TiraW 
chi, Storia della Letter., ital. t. xi. p. 467 ; Wilde, Gesch. der Optik, 
th. i. B. 121). Spectacles had been known in Haarlem since the begin- 
ning of the fourteenth century ; and an epitaph in the church of Maria 
Maggiore, at Florence, names Salvino degli Armati, who died in 1317, 
as the inventor (inventore degli occhiali). Some apparently authentic 
notices of the use of spectacles by aged persons are to be met with as 
early as 1299 and 1805. The passages of Roger Bacon rdTer to the 
magnifying power of spherical segments of glass. Soo Wilde, Gesch, der 
Vptik, th. i. 8. 98-96 ; and above^ p. 619. 
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already for two years constructed similar instruments, through 
industay and thought." Zacharias -Tansen, (who like Lip- 
pcrshey, was a spectacle-makci: at Middlebui^), inyonted, in 
CDDJ unction with his father Hans Jansen, towards the end of 
the sixteenth century, and probably after 1590, the compound 
microscope, the eye-piece of which is a concave lens ; bnt, as 
■we learn from the ambassador Boreel, it was not until 1610 that 
he discovered the telescope, which he and his friends directed 
to distant terrestrial, but not toward celestial objects. The 
influence which has been exercised by the microscope in 
giving us a more profound knowledge of the conformation 
and movement of the separate parts of ail organic bodies, 
and by the telescope in suddenly opening to us the regions of 
space, lias been so immeasuratly great, that it seems requi- 
site to enter somewhat circumstantially into the history of 
these discoveries. 

"When, in May, 1609, the news of the discovery made In 
Holland of telescopic vision reached Venice, Galileo, who was 
accidentally there, eonjecturctl at once what must be the 
essential points in the construction of a telescope, and imme- 
diately completed one for himself at Padua.* TTiis instnmieiit 

* The abOTe-nataGd phy^cifm and mathemsticiiui of the IfargriTiita 
of Anabach, Simon Marios, after receiving a description of the action oF 
a Dutch teleecope, is likewise believed to bave conBtruetcd one bimself 
u early as the year IfiOS.^On Galileo's earliest observation of tho 
moontainouE regions in the moon, ta which 1 have referred in the text, 
compare Nelli, Vita di Oalilei, vol. i. pp. 200-906; Galilei, Opere, 
174i, t. ii. pp. flO, 103, and {Lettera td Padre Criatoforo Qrienbergtr, 
in materia delle IKontKoaitAdeUa Luna, pp. 40f)~i34.) Galileo found 
ID the moon some circular districts, surroundeil on all sides bj moua- 
t^ni umilar to the form of Bohemia. " Enndem fkcit aspectam Liueb 
locos quidam, ac faceret in tcrria regHo consimilia Boeiiiiffi, si moatibus 
Bltia^mis, inque peripheriam per^cti circuli dLipositia occluderetur 
nndiqno" (t, ii. p. 8). The meaaureaients of tbo mountains were mada 
by the mctbod of the tangents of the solar raf. Galileo, as Helvetius 
did still later, measured the dietanvc of the summit of the mountains 
boat the boundary of the illuminated portion, at the moment when the 
mountain summit was fint struck by the solar ray. I find no obscr- 
ration of the lengths of the shadows of liie mountains. He found the 
Kunmits "incirca miglia quattro" in height, and "roooh higher than 
tbe mountains on our earth," The i^mparison is remarkable, since, ae- 
cnrditigto Ricfioli, very exaggerated ideas of tho height of our mountains 
were then ectertaincd, and one of tlie principal or moat celebrated of 
these elevations, the Peak of Tcncriffe, was first measured trigonometri- 
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he first directed towards the moimtainous parts of the moon, 
and showed how their summits might be measured, whilst he, 
like Leonardo da Vinci and MostHn, ascribed the ash- 
coloured light of the mocxk to the reflection of solar light from 
the earth to the moon. He observed with low magnifying 
powers the group of the Pleiades, the starry cluster in Cshp 
cer, the Milky Way, and tiie group of stars in the head of 
Orion. Then followed in quick succession the great diseoye- 
ries of the four satellites of Jupiter, the two handles of 
Saturn (his indistinctly-seen rings, the form of which was not 
recognised), the solar spots, and crescent shape of Venus. 

The moons of Jupiter, the first oi aU the secondary planets 
discovered by the telescope, were first seen, almost simnL 
taneously and wholly independently, on the 29th of Decem- 
ber, 1609, by Simon M^us at Ansbach, and on the 7th of 
January, 1610, by Galileo at Padua. In the publicatioa 
of this discovery Galileo, by the Nuncms Siderius (1610), 
preceded the liund%u JoviaUs (1614), of Simon Maiius,' 

callj, with some degree ol ezactQei% by Feaill6e, in 1724^ QalDeo, lib 
all other observers up to the close of the eighteenth centuiy^ beliered 
in the existence of many seas and of a lunar atmosphere. 

* I here again find occasion [jDomno9, p. 179) to refer to the proposition 
laid down by Anigo : — ** The onlj rational and just method of writing 
the history of science is to base it excluaiyely on works, the date d 
whose publication is certain. All beyond this must be confused and ob- 
scure." — The singularly-delayed publication of the I'rcinkiscJie Kalender 
or Practica (1612), and of the astronomically important memoir entitled 
'* Mundtts JovialU anno 1609 detedua ope perspidUi Belgid (Feb. 
1614)/' may indeed have given occasion to tne suspicion that Marins 
had drawn his materials from the Nundua Sidereus of Galileo, the 
dedicati<m of which is dated March, 1610, or even from earlier mano- 
script communications. Galileo, irritated by the still remembered law- 
suit against Balthasar Oapra, a pupil of Marius^ caHs him the usurper 
of the system of Jupiter, ''Usurpatore del sistema di Giove," and he 
even accuses the heretical Protestant astronomer of Gnnzenhausen, of 
having founded his apparently earlier observation on a confusion be- 
tween the calendars. ''Taee 11 Mario di far cauto il lettore, come 
essendo egli separate della chiesa nostra, ne avendo aecettato remendft- 
tione gregoriana, il giomo 7 di gennaio del 1610, di noi cattolid (tbe 
day on which Galileo discovered the satellites) h I'lstesso, che il di 28 di 
Decembre del 1609, di loro eretici, e questa i tutta la precedeuza delle 
sue finte osservationi" (Yenturi, Memoire d Lettere di O. OaJIUei, 1818, 
P. i. p. 279 ; and Delambre, Hist. deVAst/r. mod, lip. 696). According 
to a letter written by Galileo in 1614, to the AccademtA (HLimcei, it would 
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who had proposed to give to Jupiter's eatellifcs the name 
rf Sideru Brandtnburgica ; whilst Galileo preferred the names 
Sidera Cosmic^ or Mediceu, ai which the latter found mogt 
-appTDTal at the conrt of Florence. This collective appel- 
lation did not satisfy the yeamiuga of flattery. Instead of 
demgnating the Halellitcs by numbers, as we do at present, 
Varios had named them lo, Europa, Onnymede, and Cal- 
lieto; bat for these mythologicut desij^atioas GalUeo's no- 
raenclature sabstituted the family iiamee of the Tuliiig hotue 
(rf Medici, — Catherina, Maria, Cosimo the elder, aud Cosimo 
e younger. 

ippcar that lie attempted somewhat nnphilosophieally, to direct hia tom- 
^tiiM l^Bingt ^lorjufl t« the Hai'chese di Braitdcbiirga On the whole, 
bowereT, Gdileo conCinned irell.duipuaed tovardH the Oerman astrona- 
n. Hewrilea,inMaidi, 1611, " 01imgegnisiiigol»ri,iiiam gran nu- 
.rofioriacononell'AlemBgna, mthauio lungo tempo teuuto in deeldeiia 
fflvederla" (Optre, til. p. 44). It has always appeared very mmarkabla 
to tac, that li Kepler In a convenatioa with Haiiax, vai playful^ 
addneed as a gponaor for these mythological demgnatioiu of lo and 
OaUisto, there shoold be no meotion of his conntiyman, eitlier In tbe 
Commentar; published in Prague, ia April, 1610, to the Ntincim 8idt- 
Hus, nfiper ad mGrtali's a Galifipo misaua, or !□ his letters to Galileo, or 
n those addressed tu the Emperor Rudolph m the autumn of the fame 
year; tut that on the contrary Kepler should eTsiywhere speak of "tha 
loiioQB dincorery of the Medicean stars by Oalileo," In pnbliBhing 
Is own obserrationB on the stttellilee, from the tlh to the 6Ui of Septem- 
ar, 1610, he |gvea to a little memoir which appeared at Frankfort in 
1611, tha title, " SepUri Jfun-oiio de obetTvatia a se guatuar Jovis 
taUuiiSnis frnmihua gjwH GalUtsua Mailttoiaticua Floreniinvs jurs iti- 
Mnlkmii MedUfa Sidera nvncupavit" A letter from Prague, October 
46, IBIO, addressed to Galileo, coneludes with the words "neminem 
briMH, qaem metnaa amnlom." Compare Vcntnri, F. 1. pp. 100, 117, 
130, 144, and 14!>. Misled by a mistake, and after a veiy carelen 
uninalion of tiie valuable manuacripta prescryed at Petworth, the 
it of Lord EiiTcmont, Baron von Z^h asserted that the disUnguished 
Bitrenomer and Virginian traveller, Thomas Harriot, had discovered 
tic gatellltes of Jnpiter simultaneously with, or even eariier Uian. 
GaKIeo. A more careful eiaminatjon of Harriot's manaserlpta, hy 
!Big»id, h[iB shown that his ohserrations began, not on the ISth of 
Janaaiy, but only on the ITUi of October, 1610, nine months after 
Oalileo and Marius. (Compare Zadi, Cott. Aitron., toL riL p. lOfi, 
Bigand, Account of Haniofa Aatron. Paperi, Oit, 1833, p. 37; 
Brewster, Martyrs o/ Science, 1846, p. 32.) The earliest oriffinalobscr- 
Tations of Jupiter's satellites made l)y Galileo and his pupil Benieri, 
wore only discovered two years ago. 
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The knowledge of Jupiter^s satellite-system, and of the 
phases of Venus, has exercised the most marked influence on 
the establishment and general diffusion of the Copemican 
system. The little world of Jupiter {Mundus Jovialis) pre- 
sented to the intellectual contemplation of men a peHect 
image of the large planetary and solar systems. It was 
recognised, that the secondaiy planets obeyed the laws dis- 
covered by Kepler ; and it was now first observed that the 
squares of their periodic times were as the cubes of the mean 
distances of the satellites from the primary planets. It was 
this which led Kepler, in the Hannonices Mundi^ to state, 
with the firm confidence and security of a German spirit of 
philosophical independence, to those whose opinions bore sway 
beyond the Alps ; " eighty years have elapseid,* during which 
the doctrines of Copernicus, regarding the movement of the 
earth, and the immobility of the sim, have been promulgated 
without hinderance, because it is deemed allowable to dis- 
pute concerning natural things, and to elucidate the works of 
God; and now that new testimony/ ts discovered in proof of 
the truth of those ^c/rtW^— -testimony which was not known 
to the spiritual judges — ^ye would prohibit the promulgation of 
the true system of the structure of the imiverse !" Such a 
prohibition — a consequence of the old contest between natural 
science and the Church — Kepler had early encountered in 
Protestant Germany.f 

The discovery of Jupiter's satellites marks an ever-memo- 
rable epoch in the history and the vicissitudes of astro- 
nomy. J The occultations of the satellites, or their entrance 
into Jupiter's shadow, led to a knowledge of the velocity 
of light (1675), and, through this knowledge, to the expla- 
nation of the aberration-ellipse of the fixed stars (1727), in 
which the great orbit of the earth, in its annual course 
round the sun, is, as it were, reflected on the vault of 
heaven. These discoveries of Romer and Bradley have 
been justly termed "the keystone of the Copemican sys- 

* It should be seventy- three years; for the prohibition of the Coper- 
nican system, by the Congregation of the Index, was promulgated on 
the 5th of March, 1616. 

f Freiherr von Breitschwert, Keppler's Leben, s. S6k 

t Sir John Herschel, Astron., s. 466. 






tem," the perceptible evidence of the translatatoiy motion of 
tiie earth. 

Galileo had also early perceived (September 1612), the 
importimce of the occidiationa of Jupiter's snteUites for geo- 
graphical determinations of longitude on. land. He pro- 
posed this method, first to the Spanish court in 1616, and 
sfterwardB to the States General of Holland, with a view of 
its being applied to nautical purposes,* little aware, as it 
■would appear, of the insiiperablc difficulties presented to its 
practiced application on the unstable element. He vrished to 
go himself, or to send his son Vicenzio, to Spain, with a hun- 
dred telescopes, which he would prepare. He required as a 
recompense "■ una croce di San Jago," and an annual payment 
of 4000 eoudi, a small sum, he says, considering that hopes 
liad been given to him, in the house of Cardinal Borgia, of 
receiving 6000 ducats annually. 

The discovery of the seeondarj- phmcts of Jupiter was soon 
followed by the observations of the so-called triple form 
«f Saturn as a planeta tergeminus. As early as November 

• Oalilw, Opere, t. il. {Longiludine per via de' PianeM Medieeti 

gl. *3fi-606; Nelli, Vita Tol. a pp. 658-683; Venturi, Memorie e 
etlere di O. Qaiiiei, P. 1. p. 1T7. As early as 1612, or eoareely two 
feaiB after the discoveTj of Jupiter's satelliUs, Galileo boasted, some- 
what prematarely indeed, of having completed tables of those BecoadaT7 
nl«1li[eB "to within 1' of time." A I-ong diplomatic correspondenoe was 
Mrried on with the Spaniah ambasaador ia 1 til 6, aad with the Datch 
ambusador in 1636, but without leading to the desired object. The 
telescopes vere to magnify from forty to fifty timea. In order more 
esailj to find the Eatellitcs when the ship is in motion, and (as he 
believed) to keep them in the field, ho invented, in 1617 (Nelli, vol. ii. 
p. 663), the hinocnlar telescope, which has generally been ascribed to 
the Capncine monk, Schjrleus de Eheita, who had much eiperieuoe in 
optical matters, and who endeavoured to construct telescopes magnify- 
ing four thoneand times. Galileo made experiments with his binocular 
(which he also called a celatone or le.stiera), in the harbour of Leghorn, 
■while the ship was violently moved bj a strong wind. He also caused a 
eontrivance to be prepared in the arsenal at Pisa, by which the observer 
of the satellites might be protected from all motion, by seating hidisell 
in a Mud of boat, floating in another boat filled with vatcr or with oil 
(Leitera al PiecAeiia de 22 Mano, 1617; NelU, Vita, vol. L p. 281; 
Galilei, Oper% t. ii. p. 473; Letlera a Lorenso Bealio del 5 Oiugno, 
1637). The proof which Galileo {Opere, t ii. p, 464) brought forward of 
the advantage to the naval service of his method overHorin's method of 
lonar distances is veiy striking. 
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1610, Oalileo infonned Kepler that " Saturn confiiBted of three 
stars, which were in mutual contact with one another." In 
this observation lay the germ of the discovery of Saturn's 
ring. HeveHus, in 1656, described the variations in its fonn, 
the unequal opening of the handles (ans8B), and their occa- 
sional total disappearance. The merit of having given a 
scientific explanation of all the phenomeaa of Saturn's ring 
belongs, however, to the acute observer Huygens, who, in 
1655, in accordance with the suspicious custom of the age, 
and like GaUleo, concealed his discovery in an anagram of 
eighty-eight letters. Domuuous'Cassini was the first who 
observed the black stripe on the ring, and, in 1684, he recog- 
nised that it is divided into at least two concentric rings. I 
have here collected together what has been leamt during a 
centuiy regarding the most wonderful and least anticipated of 
all the forms occurring in the heavenly regions,— -aform which 
has led to ingenious conjectures regarding the original mode 
of formation of the secondary and primary planets. 

The spots upon the sun were &st observed through tele- 
scopes by Johann Fabricius of East Friesland, and by Galileo 
(at Padua or Venice as is asserted) ; in the publication of the 
discovery, in June 1611, Fabrieius incontestibly preceded 
Galileo by one year, since his first letter to the Burgomaster, 
Marcus Welser, is dated the 4th of May, 1612. The earliest 
observations of Fabricius were made, according to Arago's 
careful researches in March 1611,* and, according to Sir David 
Brewster, even as early as towards the close of the year 1610 ; 
while Christopher Scheiner did not carry his own observations 
back to an earlier period than April 1611, and it is probable 
that he did not seriously occupy himself with the solar spots 
imtil the October of the same year. Concerning Galileo we 

* See Arago, in the Annuaire for 1842, pp. 460-4,76 {D^couvertes 
des laches Solaires et de la Eotaiion du Soleil). Brewster {Martyrs 
of Science, pp. 36 and 39), places the first observation of Galileo in 
October or November 1610. Compare Nelli, Vita, vol. i. pp. ^24-884; 
Galilei, Opere, t. i. p. lix. ; t. ii. pp. 85-200 ; t. iv. p. &3. On Harriot's 
oibservations, see Bigaud, pp. 82 and 38. The Jesuit Scheiner, who was 
summoned from Gratz to Rome, has been accused of striving to revenge 
himself on Galileo, on account of the literary contest regarding the dis- 
covery of the solar spots, by getting it whispered to Pope Urban VIII., 
through another Jesuit, Grassi, that he (the Pope), in the IHalofj^i ddle 
Scienze Nuove^ was represented as the fpoli^ and ignorant Simplioio 
(Nelli, vol. ii. p. 516). 
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:ss only very obscure and discrepant data on tliis subject, 
probable Uiat he recognised tlie solar epots in April 
11611, for be showed tliem publiclj at Rome in Cai-dinal Ban- 
"" [u's garden on tbo Quirinal, in tie months of April and May 
that year. Ilariot, to whtsn Baron Zach aEcribes the dis- 
*OTery of the sun's spots, (16th of January, 1610), certainly saw 
" "them on the flth of December, 1610, and noted tbean 

. a raster of observations; but he was ignorant that 
ire solar spofe; thus, too, Flamstead, on the 33rd of 
iber, 1690, and Tobias Mayer, on the 25th of Sqjtera- 
1756, did not reeoenise Uranus as a planet when it 
:d across the £eld of weir telescope. Hariot first observed 
aolar spots on the let of Deeember, 1611, five months, 
:e&re, aftei' Fabrieiua had pubhalied his discovery. GaJi- 
had made the observation that the solar spots, " many of 
rbich are larger than the Mediteiranean, or oven than Africa 
Ita^ Asia," form a definite zone on the sun's disk. He occa- 
pnonally noticed the same spots return, and he was convinced 
(hat they belonged to tlie 6un itself. Their differences of 
^UoensiDn in the centre of the snn, and, when they disap. 
Iteared on the sun's ed^e, ospecially attracted his attention, 
jUitfitill I find nothing in his second remarkable letter of the 
<I4tli a£ August, 1613, to Marcus Welser, that would indicate 
kit having observed an incqiialtty in the osh-coloured margin 
Saboth B^ce of the black nucleiis when approac^ng the sun's 
fidgo (Alexander Wilson's accurate observation in 1778 V The 
jQuion Tarde, in 1620, and Malapertus in IC33, asmbed all 
tgliscuisttons of the eun to email cosmical bodies revolving 
WDUfld it and intercepting its hght. and named the Bourbon 
.Vid AufiUian stars" {Borbonia et Austriaea Sidera). Fabri- 
Oufi recognised, like Galileo, that the spots belonged to the 
»uiiitself;t he also noticed that the spots he had seen vanish 
'all re-appear; and the observation of these jrfienomfina taught 
'him the rotation of the sun, whieh had already been eonjec- 
tared by Kepler before the discovery ol' the solar spots, fhe 
noet accurate dctejwnations of the period of rotation were, 
i^Mvever, made iu 1630, by the tliligent Seheiner. Since the 
Bfrfrngwit light ever produced by man, Drummond's incftn- 

• DeUmbe, HM. de CAslroaomie moda^e, t, i. p. 890. 
f The eaine opinimi U oxpreeflcd in Galileo's Letters to Prinoe Ce«i 
fl&ff 26, 1012); Veuturi, P. i, p. 172. 
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descent lime-ball appears inky black when thrown on the sun's 
disk, we cannot wonder that Galileo, who undoubtedly, first 
described the great solar facuUs^ should have regarded the 
light of the nucleus of the sun's spots as more intense than 
t^t of the full moon, or the atmosphere near the sun's disk.* 
Fanciful conjectures regarding the many enyelopes of air, 
clouds, and light, which surroimd the black earth>like nucleus 
of the s\m, may be found, in the writings of Cardinal Nicholas 
of Cusa, as early as the middle of the fifteenth century.f 

To close our consideration of the cycle of remarkable dis- 
coveries which scarcely comprised two years, and in which 
the great and imdying name of the Florentine shines pre- 
eminent, it still remains for us to notice the observation of 
the phases of Venus. In February 1610, Galileo observed the 
cresoentic form of this planet, and, on the 11th of De- 
cember, 1610, in accordance with a practice already alluded 
to, he concealed this important discovery in an ana- 
^am, of which Kepler makes mention in the preface to his 
Vioptrica. We learn also, from a letter of his to Benedetto 
Castelli (30th of December, 1610), that he believed, notwith- 
standing the low magnifying power of his telescope, that he 
could recognise changes in the illumined disk of Mars. The 
discovery of the moon-like or crescent shape of Venus was the 
triumph of the Copemican system. The foimder of that sys- 
tem could scarcely fail to recognise the necessity of the exist- 
ence of these phases ; and, we find, that he discusses circum- 
stantially, in the tenth chapter of his first book, the doubts which 
the more modern adherents of the Platonic opinions advance 
against the Ptolemaic system on account of these phases. 
But, in the development of his own system, he does not speak 
expressly of the phases of Venus, as is stated by Thomas 
Smith in his Optics, 

The enlargement of cosmical knowledge, whose description 
cannot, imhappily, be wholly separated from unpleasant dis- 
sensions regarding the right of priority to discoveries, excited, 

* See some ingenious and interesting considerations on this subject 
by Arago, in the Anmtaire pour Van 1842, pp. 481-488. Sir John 
Herschel, in his Astronomy, §. 334, speaks of the experiments with 
Drummond's light projected on the sun's disk. 

+ Giordano Bruno und Nic. von Ckisa verglidien, von J. Clemens, 
1847, 8. 101. On the phases of Venus, see Galilei, Opere, t. ii p. 58, 
and Nelli, Vita, vol. i. pp. 218-215. 
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liie all fiat refers to physical astronomy, more general atten- 
tion, from the feet that several great diHOoverieB iu the heavens 
tad aroused the attention of the public mass at the respective 
periods of thirty-sis, eight, and four years prior to the inven- 
tion of the telescope in 1608, viz., the sudden apparition and 
disappearance of three new stars, one in Cassiopea in IST2, 
anoUier in the constellation of the Swan in 1600, and the 
fllird in the foot of Ophiuchus in 1604. All these stars were 
brighter than those of the first magnitude, and the one 
observed by Kepler in the Swan continued to shine in the 
heavens for twenty-one years, throughout the whole period of 
Galileo's discoveries. Three centuries and a half have now 
nearly passed since then, but no new star of the first or 
second magnitude has appeared; for the remarkable event 
■witnessed by Sir John Herschel in the southern hemisphere 
(in 1837),* was a great increase in the intensity of the light 
of a long known star of the second magnitude (5 Argo), 
■which had not until then been recognised as variable. The 
writings of Kepler and our own experience of the effect pro- 
duced by the appearance of comets visible to the naked eye, 
will teach us t« understond how powerfully the appearance of 
new Bfars, between the years 1572 and 1604, must have- 
arrested attention, increased the general interest in astrono- 
mical discoveries, and excited the minds of men to the com- 
bination of imaginative conjectures. Thus, too, terrestrial 
natural events, as earthquakes in regions where they have 
been but seldom experienced; the eruption of volcanoes that 
had long remained inactive ; the sounds of aerolites traversing 
our atmosphere and becoming ignited within its confines, 
impart a new stimulus, for a certain time, to the general 
interest in problems, which appear to the people at large 
even more mysterious than to the dogmatising physicist. 

My reason for more particiilarly naming Kepler in these 
remarks on the influence of direct sensuous contemplation, 
has been to point out how, in this ^reat and highly-gifted 
man, a taste for imaginative combinations was combined with 
a remarkable talent for observation, an earnest and severe 
method of induction, a courageous and almost unparalleled 
perseverance in calculation, and a mathematical profoundness 
of mind, which revealed, in his Stereotnelria doiiorum, cser-- 
Coinpare Coemos, pp. 64, and SA3. 
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cised a happy influence cm Fermat, and, thrcmgh Mm, on 1^ 
invention of the theory of the infimte«!mal caiknahfi.''^ A maa 
endowed with snch a mind was pre-eminenttyqpailified by the 
richness and mobility of his id€»8,f and by the bold cosmieal 
conjectures which he adyanced, to animate and aaigmemt the 
moTcment which led the seyenteenih century unintermptecHy 
Uorward to the exalted ol^ct presented in an extended con- 
templation of the universe. 

llie many comets yisible tor the naked eye, from 1577 td 
the appearance of HaHley's comet in 1607 (eight in number)^ 
and the sudden apparition already alluded to of t^ree stars 
ahnost at the same period, gaye rise to [peculations on the 
origin of these heavenly bodies from a cosmieal Tiqpour filHag 
the regions of space. Kepler, like Tyeha Brahe, beheyed 
that the new stdrs had been conglomerated from tbdb yapour, 
and that they were again dissolved in it. j; Cbmets to whieb, 
before the discovery of the elHptic orbit of the planets, he 
ascribed a rectilinear and not a elosed revolving course, were 
regarded by him, in 1608, in his '^ new and singolar discourse 
on the hairy stars," as having mgtnated from '^ celestial air." 
He even added, in accordance with anci^xt &ncies on spen- 
taneous generation, that comets arise '^ as a herb springs fr<»n 

• Laplace says of Kepler's theory of the measurement of casks 
(Stereometria doliorum,) 1616, "which, like the sand^reckoning of 
Archimedes, develops elevated ideas on a subject of little importance;^ 
'' Kepler pr^sente dans cet ouvrage des vues sur I'infi&i qui ont influx sor 
la revolution que la G6om6trie a 6prouvee ilia fin du IT"*" ra^le; et 
Fermat, que Ton doit regarder comme le veritable inventeur du calcul 
difTiSrentiel, a fond^ sur elles sa belle m^thode de maximis et minimU. 
(Precis de VhiM. de rAstronomie, 1821, p. 95).** On the geometrical 
power manifested by Kepler in the five books of his ffarmoniees 
Mundi, see Chaslee^ Aper^ hist, des MHhodea en OiomMrie, 1837; 
pp. 482-487. 

f Sir David Brewster elegantly remarks, in the account of Kepler's 
method of investigating truth, that " the infiuence of imagination as an 
instrument of research has been much overlooked by those who have 
ventured to give laws to philosophy. This faculty is of greatest value in 
physical inquiries; if we use it as a guide and confide in its indications 
it will infallibly deceive us; but if we employ it as an auxiliaiy, it will 
afford us the most invaluable aid" (Martyrs of Science, p. 215). 

$ Arago, in the Annuaire, 1842, p. 434 {De la transformation des 
WSbnleuses et de la matidre diffuse en itoiles). Compare Cosmos, pp. 134 
and 142. 
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the earth without seed, and aa fi ehes are fm-med in the sea by 
a genrratio spmitanea 

Happier in hia other cosmieal conjectures, Kepler ha- 
xarded the following propositioiia : — that all the fixed atara 
«re Buna like our own luminary, and euirouiided by planetary 
Wfetema; that our sun is enveloped in an atmosphere which 
l^peats like a white corona of light during a total solar 
cc&pse; that our aun ia-ao situated in the great cosmical 
nlaod as to constitute the eenfre of the compressed stellar 
ring of the milky way;* that the sun itself, whose spots had 
not then been diiwovered, together with all the planets and 
fixed atara, rotates on its axis; that satellites, like those dia- 
«overed by Galileo round Jupiter, will also be discovered 
nm&d Saturn and Mara; and that in the much too great 
interval rf space between Mars and Jupiter.f where we are 
now acquainted with seven asteroids (aa between Yenua and 
Mercury), there revolve pianeta which, from tlicir smaUness 
alone, are invisible to the naked eye. Preaentient proposi- 
ticfoa of this nature, felicitous conjectures of that which was 
fubsequently discovered, excited general interest, whilst none 
of Kepler's eotemporaries, including Galileo, conferred any 
adeqimte praise on the discovery of the three laws, which, 
aince Newton and the promulgation of the theory of gravita- 
tion, have immortalised the name of Kepler.J Cosmical eon- 
•tderations, even when based merely on feeble analogies and 

* Compare tbe ideaa a 
, planatarf syateai, vol. i 
„,»«eSoo-s, 18ir, p. 4. 

f Apelt Baja (Epochen der Oeschichle der Mcnschheit, Ld. i. 1S4E, 
. % K8) : " The remarkaUa Inw of the distances, which ia UBually known 

(Udertho name of Bode's law (or that of Titiue), ig tho diacovei? of 
I Kaplir, who, after aany jeara of pecsevering loduatry, deduced it from 
I fba o^rvationa of Tycho de Brohe." Sea Harmonieei Mimdi S&H 
I, wingue, rap. 3. Compare bIbo Coamat'a Addidomi to hii French 
■ Traiiliitlon of Sir John Hereehel** Aslrorum'j, 1834, 9 434, p. 324, and 
\ fries. Vorlemngen i3ifr die atemhcnde, 1813, b. 325 (On thu Law of 
< tta diatancea in the aecondaiy planets). The paffiagea from Flato, Pliny, 

Cenaorinua, and Achillea Tatius, in the Prolegomena to the Aratua, are 
. earefnlly coDccled in Fries, Qesckkhte der PhiloMphie, bd. 1. 1337, 

a. 146-160i in Martin, Etiulea mr le Timle, t. li p. 38; and in 
, Jlrandis. OesdUdiU der Orieckisch- Riimwrhen Philatopliie, th, ii ahtL 

L l&U, g. 364. 

+ Delambre, IHM. dt TAetronomie mmiernc, t. i, p. 360. 
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not on actual observations, rivetted the attention more power- 
fully then, as they still frequently do, than the most important 
xesults of calculating astronomy. 

After having described the important discoveries which in 
80 small a cycle of years extended the knowledge of the 
regions of space, it still remains for me to revert to the 
advances in physical astronomy, which characterise the latter 
half of this great century. The improvement in the construc- 
tion of telescopes led to the discovery of Satum*s satellites. 
Huygens, on the 25th of March, 1655, forty-five years after 
the discovery of Jupiter's satellites, discovered the sixth of 
these bodies through an object-glass which he had himself 
polished. Owing to a prejudice which he shared with other 
astronomers of his time, Uiat the number of the secondary 
planetary bodies could not exceed that of the primary planets,* 
he did not seek to discover other satellites of Saturn. Domi- 
nicus Cassini discovered four of these bodies, the Sidera 
Lodivicea, viz., the seventh and outermost, (in 1671) which 
exhibits great alternation of light, the fifth in 1672, and the 
fourth and third, in 1684, through Campani's object-glass, 
having a focal length of 100-136 feet ; the two innermost, the 
first and second, were discovered more than a century later 
(1788 and 1789), by William Herschel through his colossal 
telescope. The last-named of these satellites presents the 
remarkable phenomenon of accomplishing its revolution round 
the primary planet in less than one day. 

Soon after Huygens' discovery of a satellite of Saturn, 
Childrey first observed the zodiacal light, between the years 
1658 and 1661, although its relations in space were not deter- 
mined imtil 1683 by Dominicus Cassini. The latter did not 
regard it as a portion of the sim's atmosphere, but believed, 
with Schubert, Laplace, and Poisson, that it was a detached 
revolving nebulous ring.f Next to the recognition of the 
existence of secondary planets, and of the free and concen- 
trically divided rings of Saturn, the conjecture of the probable 
existence of the nebulous zodiacal light belongs incontestibly 
to the grandest enlargement of our views regarding the 
planetary system, which had previously appeared so simple. 
In our own time the intersecting orbits of the small planets 

* Arago, in the Annuaire for 1842, pp. 560-564; also Cosmos, p. 82. 

t Compare Cosmos, pp. 126 — 134. 
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itween Mnrs and Jupiter, the interior eometa, which were 
proved to be such by Encke, and the awarms of falling 
) associated with definite days, (since we cannot regard 
e bodies in any other light than as such cosniical masses 
moTing with planetary velocity,) hare enriched our views of 
the imiverse with a remarkable abundance of new objects. 

During the age of Kepler and Galileo our ideas weiB 
very considerably enlarged regai-ding the contents of the 
regions of space, or, in other words, the distribution of all 
(sreated matter beyond the outennost circle of the planetary 
bodies, and beyond the orbit of any comet. In the same period 
of which (1572-1604) three new stars of the first magnitude 
suddenly appeared in Cassiopea, Cj'gnus, and Ophiuchus, 
Dftrid Fabricius, pastor at Ostell in East Frieeland (the 
fiithcr of the discoverer of the sun's spots), ia 1596, and 
Johann Bayer at Augsburg in 1G03, observed iu the neck 
of the constellation Cetus, another Bt4ir which again dis- 
appeared, whose changing brightness was first recognised by 
Johann Phoeylides Holwarda, Professor at Franeker (in 1638 
and 1639), as we leom from a treatise of Arago which has 
lirown much light on the history of astronomical discove- 
ries.* The phenomenon was not singular in its occurrence, 
for, during the last half of tlic seventeenth century, vai'iable 
stars were periodically obsor^'ed in the head of Medusa, in 
Hydra, and in Cygnus. The manner in which accurate 
observations of the fdtemations of light in Algol are able to 
lead directly to a determination of the velocity of the light of 
' this star has been ably shown by the treatise to which I have 
alluded, and which was published in 1842. 

* Annuaire dv, Bureau det Longilades pour Fan 1842, pp. 312-353 
^lailea changeanCai ou ■ptriodiquee). In the gerenteenlh century 
Oiere were recognieed, as varialile slurs, besidea Mini Ceti (Holwarda, 
1838), o Hjdne (Montanari, 1672), fJ Persei or Algol, and v Cygnl 
(^reh, 1686). Oo what Galileo calls uebulse, see hia Opere, t li. p. IE, 
■nd Nelli, Vita, vol. ii. p. 208. Hujgena, in the Systema Satvrninwm, 
nfers most distinctlf to the nebula in tho Evord of Orion, in saying of 
liei>i]lK generally : — " Cui certe Bimile alind nusiiuajD apud rcliquas 
fixaa potui animadverterc. Nam uetfree neboloeee olim exUtimatra 
■Iqne ipsa via laot«i, petspieillis iospectae, nnllna nebulas habere com- 
periuntur, neque aliud case quam plurium stellatum congeries et fra- 
qnentia." It is seen Trom this pa»<agc that the nebula in Andromeda, 
which waa GiBtdeacrilwd by Mariue, bad not been attentively conddeied 
by Hnygens any more than by Galileo. 
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The nw of the telescope now excited ostronomcrB to Qa 
enmest observation of a e\&s9 of ph«momcna. some of wbick 
could not even escape the nnkea eye. Blmon Jfarios dee- 
cribed in 1612 the nebula in Andrtiineda, and Hnj'gena in 
lOSfi, drew tbo figuroof that inthe stars of the sword of Orioo. 
Both nebwhc might serve as types of a more or less advanced 
Fandi?nsalion of nebulous cosmical mattiir. Mnrius, when he 
compared the nebula in Andromeda, to " a WRx.taper x 
through a semi-transparent medium," indicated veiy ftnwb^ 
the dil&renee between nebulai generally and the stellar inaases 
and groups in the Plcindes and in Cancer, examined by 
Qalileo. As early na the sixteenth century Spanish and Por- 
tuguese sea-farers, without the aid of telescopic vision, had 
noticed with admiration the two Magallenic clouda of l^t, 
revolving round the south-pole, of which one, as we have ob- 
served, was known as " the white spot," or " white ox," of 
the Persian astronomer, Abdurrahman Sufi, who lived in dn 
middle of the tenth century. Onllleo in the nvnciua SiJtrktt 
uses the terras, " alelle nebulosre" aad " tiebiilostr" to deng- 
natc dustera of stars, which, as he erpresses it, like arewi 
«par»im per athera subfiilffent. Aa he did not bestow aiw 
especial attention on the nebula in Andromeda, which althongb 
visible to the naked eye, had not hitherto revealed any eOir 
under the highest magnifying powers, he regarded all nebs- 
lous appearances, ail his nebulosee, and the milky way iladf^ 
as luminous masses formed of closely- compressed stars. Be 
did not distinguish between the nebula and star, aa Hnygent 
did in the case of the nebulous spot of Orion. These are the 
feeble beginnings of the gi'eat works on Nebufte. which have 
BO honourably occupied the first astronomers of our own time, 
in both hemispheres. 

Although the seventeenth century owes its principal splen- 
dour at its beginning to the sudden enlai^ment afforded to the 
knowledge of the heavens, imparted by Qic labours of Galileo 
and Kepler, and at its close to the advance in mathematiod 
science, due to Newton and Leibnitz, yet the greater nomte 
of the ^yaical problems, which occupy ns in 5ie present day, 
likewise experienced beneficial consideration in the same cea- 
tury. In order not to depart fiuin the character peculiarly 
appropriate to a history of the contemplation of the univene. 
I limit myself to a mere enumeration of the works which have 
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Lercised direct and specinl influence on general, or in other 
IPorda, on cosmical views of nature. With reference td the pro- 
B of Kght, heat, and magnetism, I would first name Huy- 
jeas, Galileo, and Gilbert. While Hiiygens was occupied with 
ke double refraction of light in crystals of Iceland spar, i, e., 
_.Q ththe separation of the pencils of light into two parts, he also 
fecoTcredin 1678 that kind of polarisation of light which beare 
aame. The discovery of this isolated phenomenon, which 
not published till 1690, and consequently only five years 
e tbe death of Huygens, was followed, after the lapse of 
than a century, bytlic great discoveries of Malus, Arago, 
lel, Brewster, and Biot.* Malua, in 1808, discovered 
OLtrisntion by reflection from polished surfaces, and Arago in. 
11, made the discovery of coloured polarisation. A world 
wonder composed of manifold modified waves of light, 
ving new properties, was now revealed. A ray of light 
Aich reaches our eyes, after traversing millions of miles, 
m the remotest n^ions of heaven, annonncea of itself in 
ago's polariscope, whetlier it is reflected or reftucted, whe- 
■T it emanates from a solid, or fluid, or gaseous body ; an- 
imcing even the degree of its intensit^-.t By pursuing this 
use, which leads us back through Huygens to the seven- 
nth centnry, we are instructed concerning the constitution 
the solar body and its envelopes ; the reflected or the pro- 
rKght of cometary tails and the zodiacal light; the optical 
(pertiea of oiu: atmosphere ; and the position of the four 
rtitral points of polariaationj; which Arago, Babinet, and 
frewster discovered. Tints does man create new organs which 
irhen akilfiilly employed, reveal to liim new views of the 
(niverse. 
Next to polarisation, I should nanie the interference of light, 
■the most striking of all optical phenomena, faint traces of 
tiich were also observed in the seventeenth century by Gri- 
Uldi in 1665, and by Hooke, although without a proper 

• On tbe Important law discovered by Brewster, of the connootion 
stweeii the snglc of complete polarieation imd the index of refraction, 
le PhilotopJiicai Tratisaaioiu o/Uie Royal Society/or tiie year ISlfi, 
f. 135-1 fiU. 

t See CogntiM, pp. 18 and 33. 

j sir David Brewster, in Be;%haii8 and Jahnaon's Physical Ada), 
SiT, part vii, p. 6 (Polecriaation of the Atmosphere). 
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undentandiDg of its original and causal conditions.* Modem 
times owe tlic discovery of these conditions, and the clear in- 
sight into tlic laws, according to wliicb (unpolariited) rays of 
light tananating from one and the same source, but with 
difierent length of path, destnar one another and produi 
darkness, to the successful penetration of Thomas Young. 
The laws of the interference of polarised light were discovered 
in 1816, by Arago and Fresncl. The theory of undulations 
advanced by lluygcns and Hookc, and defended by Leonhard 
Euler, was at 'length established on a firm and a 
basis. 

Although the latter half of the seventeenth centuiy acquired 
distinction from the attainment of a successM insight intodie 
nature of double retraction, by which optical science iros to 
much enlai^ed; its greatest splendour was derived from New- 
ton's csperimentol researches and Olaua Romer's discovery, b 
1675, of the measurable velocity of light. Half a cenluy 
aftenvards, in 1728, this discovery enabled Bradley to regard 
the variation he had observed in the apparent place of thesttw 
as a conjoined consequence of the movement of the earth in 
its orbit, and of the propagation of tight. Newton's splendid 
work on Optica did not appear in EngHsb till 1704, having 
been deferred, from personal considerations, till two years 
after Hooke'e deaths but it would seem a well attested 
fact that even before the yeai's 1666 and 16671 he w 

C session of the prmcipal points of bis optical rcseaicbes, 
theory of gravitation and differential calculus (method of 
flusions). 

* On Oriinalili'e and Hoake's attempt to eipliun tbe polarisatic 
eoap-bnlibles by the intorfereocB of tbe rays of light, see Arago, lo 
AnmiaiTe for 1831, p. lei/CBrewstert Life of Newton, p. 53). 

t BrowBlflr, TkeLifeofSir Uaac2fevHon,-^.l7. The dole of the vesr 
160G ban been adopted for that of the invention of the method of flax- 
Ions, which, according to the official explanntioai of tlio Commillee of 
the Royal Society of Loudoa, April 2j, ITIS, ia "one and tbe game vill 
the diCferential method, excepting the name and mode of notstion.' 
With reference to tho whole unhappy contcBt on the subject of priorltj 
iritli LeibniLe, in vhich, strange to say, aceusationa against Newtoa'i 
orthodoiy WBroeTenac!Tanied,scBBrewBter,pp.l8S'2ia. The &ct thai sit 
coloara are containeil in vhite light was alraady maintained by Dels 
Chambre, in his work entitled " £n Lumi^re" ( Paris, 1657), and bylaao 
Vosaiiia, (who waa afterwards a Canon at Windsor,) in a remarkable mo- 
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In order not to sever the links which hold together the general 
primitive phenomena of matter in one common bond, I would 
oere immediately, after my succinct noticK of the optica! disco- 
veries of Huygens, Grimaldi, and Newton, pass to the consider- 
ation of terrestrial magnetism and atmospheric temperature, as 
fer as these sciences are included in the century which we have 
^attempted to describe. The able and important work on mag- 
netic and electric forces, the Physiohgia nova de Magnete, by 
William Gilbert, to which I have frequently had occasion to 
alliide,'^ appeared in the year 1 600. This writer, whose sagacity 
of mind was so highly iMmired by Galileo, conjectured many 
things of wbitb ive have now acquired certain knowledge. f 
Gilbert regarded terrestrial magnetism and electricity as two 
emanations of a single iundameatal force pervading ail matter, 
and he therefore treated of both at once. Such obscure con- 
jectures, based on analogies of the effect of the Heracleaa 
'in^inetia stone on iron, and the attractive force exercised on 
dry straws by amber, when anim ated, as Pliny eipressea it, with 
a Boul by the agency of heat and friction, appertjiin to all ages 
and oU races, to the Ionic natural philosophy, no less than to 
the science of the Chinese physicists. J Accoi-diug to Gilbert's 
idea, the earth itself is a magnet, whilst he considered that 

moil', entitled " De Lucis natura et j/roprieloie," (Amstelod., 1662,) for 
the knowledga of which I was indebted two years ago, to H. Arogo, Ikt 
Psrie. Brandie treats of this memoir in the new edition of Oehler'a ^jr- 
aSa^che Wmterbuch, bd. iv. (182T,) s. 43, and Wilko notices It very 
folly, in hia Qesch der Optik, th. i. (1838,} s. 223, 228, and 317. 
Inac VoBsiiu, however, considered the fondamenlal subglaDce of all 
colours (cap, 2S, p. SO,) to be sulphur, vhicli forma, according i/i him, a 
(Mnnponent part of all bodiea In Voaaii Sespoaeam ad objecla, Joh. 
de Brvyn, Frofestoris TrajecUni, el Fetri Petili 1683, it ia said, p, 69— 
Hec lumen nllum est absque calore, ncc calor ullns ateque luminc. Lui 
Banns, mums (!) odor, via magnetica, quamvis incorporea, sunt tamcn 
■liquid. (De Lucia Nat, cap. 13, p. 29). 

• Cosmos, pp. 170, 172, aJid 656. 

+ IiOrd Bacon, whose comprebenwve and generally speaking, free 
and metbodiisd vicwB, were unfortunately accompanied by rery limited 
nuithenia.tical and phyaical knowledge, even for the age at whieh he 
lived, w«a very unjust to Gilbert " Bacon showed hia inferiur aptitude 
for physical research, ia rejecting the Copemican doctrine which 
Wlllhim Gilbert adopted" (WUenell, Pkiloaophy of (Ae InduOiva 
-SeieHcta, vol. iL p, STE). 

t Cotmos, p. 191. 
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the infleetioBS of the lines of eqtial declination and inclina- 
tion depend upon the distribution of mass, the configuration 
of continents, or the form and extent of the deep inteirening 
oceanic basins. It is difficult to connect the periodic yaiia- 
tions which characterise the three principal forms of mag- 
netic phenomena (the isoclinal, isc^onic, And isodjnamie 
Hnes), with this rigid system of the distribution of force and 
mass, unless we represent to ourselves the attractiTe force of 
the material particles modified by similar periodic changes of 
temperature in the intmor of the terrestrial planet. 

In Gilbert's theory, as in grayitation, the quantity of the 
material particles is merely estimated, without regard to tiie 
specific heterogeneity of substances. This circumstance 
gave his work, at the time of Galileo and Kepler, a charac- 
ter of cosmical greatness. The unexpected discovery of rota- 
tion-magnetism, by Arago in 1825, has shown practical]^, 
that every kind of matter is susceptible of magnetism'; tm 
the most recent investigations of Faraday on dia-magnetic 
substances have, imder especial conditions of meridian w 
equatorial direction, and of solid, fluid, or gaseous inactive 
conditions of the bodies, confirmed this important result. Gfl- 
bert had so clear an idea of the force imparted by telluric 
magnetism, that he ascribed the magnetic condition of iron 
rods on crosses of old church towers to this action of tbe 
earth.* 

The increased enterprise and acti\ity of navigation to the 
higher latitudes, and the improvement of magnetic instrum^ts 
to which had been added since 15 76, the dipping needle (indi- 
natorium) constructed by Robert Norman of Batdiff, were 
the means, during the course of the seventeenth century, of 
extending the general knowledge of the periodical advance 
of a portion of the magnetic curves or lines of no vari- 
ation. The position of the magnetic equator which was be- 
lieved to be identical with the geographical equator, remained 

* The first observation of the kind was made (1590,) on the tower of 
the church of the Augustines at Mantua. Grimaldi and Gassendi were 
acquainted with similar instances, all occurring in geographical latitudes 
where the inclination of the magnetic needle is very considerable. On 
the first measurements of magnetic intensity by the oscillation of aneedle, 
compare my Relation hist., t. i. pp. 260-264, and Cosmos, pp. 179 



DISCOTEBIES IK THE CELESTIAL SPACES. 



ii«6tigat«l. ObservatioTis of iucliuation were only carried 
in a few of the capital cities of Wcetem and Southern 
; Graham, it is true, attempted in Landun iu 1 T23, to 
B by tlie oscillations of a mugnetic needle, the intensity 
tiie moguetic terrestrial force, which varies botli wilb space 
' tiioe, but sinoe Borda's fruitless attempt on his last voy- 
to the Canaries, in 1776, Lemanoa was the flrst who 
La Perouses'fi expedition, in 1785, in comparing 
intensity in difieieat regions of the earth. 
Jn the year 1683, Edmund Halleysketchedlus theory of four 
jnotic polee or points of convergence, and of the periodical 
Kinent of the magnetic line without dedination, ba:dng 
theory on a large number of existing observationg of de- 
atim of very unequal value, by Baffin, Hudson, James 
U, and Scliottten. In order to test this theory, and render 
Wie perfect by the aid of new and more exact obserrations, 
I English GoTemment permitted him to make three voyages 
698-1702) in the Atlantic Ocean, in a vessel under his own 
numd. In one of tliesc ho reached 52° S. lat. This expedi- 
wmstibited an epoch in the history of telluric magnetiem. 
insult was the conBtiniction of ageoeral variation chart, on 
It^ the points at which navigators had found an equal 
Unmt of variation were connected together by curved linea. 
tver before, I believe, had any government fitted out a naval 
^edition for an object whose attainment promised such ad- 
M^gGB to practical navigation, while at the same time it 
pared to be regarded as peculiarly scientiSc and physico- 
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A> no phenomenon can be thoroughly investigated by a 
\i observer, without being considered in its relation to 
' phenomena, llallcy, ou his return irom his voyage 
fdei the conjecture that tlie northern light was of * 
pietio or^in. 1 hare remarked, iu the general picture (tf 
are, that Faraday's brilliant discovery (the evolution of 
rt 1^ magnetic force) hn« raised this hypothesis, enounced 
eody as in the year 1TI4, to empirical certainty. 
^^it if the laws of terrestrial magnetism are to be thoroughly 
itigated — that is to say, if they arc to be sought in &o 
ittt cycle of the periodic movement tn spaxK of the three 
rieties of mnguetic curves, it la by uo means suflicicnt that 
p diumal regAilnr or disturbed course of the needlo should be 
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observed at the magnetic stations which, since 1 828, have begun 
to cover a considerable portion of the earth's sur&oe, both it 
northern and southern latitudes;* but four times in eveiy cen- 
tury an expedition of three ships should be sent out, to examine 
as nearly as possible at the same time the state of the mag- 
netism of the earth, so far as it can be invest^ted in those 
parts which are covered by the ocean. The magnetk 
equator, or the curve at which the inclination is null, must 
not merely be inferred from the geographical position ci ito 
nodes (the intersections with the geographical equator) ; but 
the course of the ship should be niade continually to vary 
according to the observations of inclination, so as never to 
leave the tract of the magnetic equator for the time being. 
Land expeditions should be combined with these voyages, m 
order, where masses of land cannot be entirely traversed, to 
determine at what points of the coast-line the magnetic 
curves (especially those having no variation) enter. Special 
attention might also perhaps be deservedly directed to the 
movement and gradual changes in the oval configuration, and 
almost concentric curves of variation of the two isolated 
closed systems in Eastern Asia, and in the South Pacific in 
the meridian of the Marquesas Group.f Since the memo- 
rable Antarctic expedition of Sir James Clarke Ross, (1839 — 
1843,) fitted out with admirable instruments, has iJirovm so 
much light over the polar regions of the southern hemisphere, 
and has detci*mined empirically the position of the magnetic 
south pole ; and since my honoured friend, the great mathe- 
matician, Frederick Gauss, has succeeded in establishing the 
first general theory of terrestrial magnetism, we need not 
renounce the hope that the many requirements of science and 
navigation will lead to the realisation of the plan I have 
already proposed. May the year 1850 be marked as the first 
normal epoch in which the materials for a magnetic chart 
shall be collected ; and may permanent scientific institutions 
(Academies) impose upon themselves the practice of reminding 
every twenty-five or thirty years governments, favourable to 
the advance of navigation, of the importance of an under- 
taking whose great cosmical importance depends on its long 
continued repetition. 

* Cosmos, pp. 184—186. 
t Op. cit, p. 175. 
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The invention of instruments for measuring temperature 
'ulileo's thermoscopes of 1593 and 1602,* depending 
lultaneously on the changea in the temperature and the 
'(Mtenial pressure of lie atmosphere,) gave ori^ to the idea 
of delenniiiing the modifications of the atmosphere by a 
series of eonnected and successive observations. We learn 
from the Diario dell' Academia del Cimento, which exereieed 
so happy an influence on the taste for experiments conducted 
in a regular and systematic method during the brief term of 
its activity, that observations of the temperature were made 
■with spirit-thennometers similar to our own at a great num- 
ber of stations, amongst others at Florence, in the convent 
dDc^Ii Angeli, in the plains of Lombardy, on the mountains sear 
oBistOJa, and even in the elevated plain of Innspruck, as early 
1641, and Ave times daUy-f The Grand Duke Ferdinand 
employed the monks in many of the mouasteries of his 
Ltes to perform this task.J Tlie temperature of mineral 
irings TCOS also determined at that period, and thus gave 
a to many questions regarding the temperature of the 
Ab all natural phenomena — all the changes to which 
ttrestrial matter is subject — are connected with modifications 
" heat, light, and electricity, whether at rest or moving in 
Yents, and as likewise the phenomena of temperature acting 
the force of expansion, are most easily discernible by the 
wuous perceptions; the invention and improvement of 
irmometers must necessarily, as I have already elsewhere 
red, indicate a great epoch in the general progress of 
itural science. The range of the applicability of the ther- 

■ On the oldest thermoineterK, flee Nelli, Vita e commerdo Itt- 
tirio di OalOei (Losauna, lT9a». vol. i. pp. 88-94 ; Opere di OaUki 
ldovo,1744),t.i. p.l?.; Libri, Hutoi-re des Sciences maihimaiigiiet 
Ilalie, t, W. (18*1,] pp. 185—197. Aa Bvidences of first oompamtiye 
mvations on tempeFature, we may iiiataa<ra the letters of Oianfiaacesco 
and Benedetto Castelll in 1S13, 1615, and 1633, given in 
Sitorii Memorie e Lettere inediU dt Ga^iI«,P.i. IS18, p.30. 
+ Vincenao Antinori, in the Saggi di Naturali Eaperieiizc, fatU 
jff Aeeademia del CimerUa, 1841, pp. 30—44. 
} On tha determinattou of the thcrmomctrie Bcale of the Accademii 
' (Smento, and on the meteorologieal obserrationa continned for six- 
1 yeara hj n pupil of Galileo, Father Roineri, eee Libri, in the 
tmales de Cldmie et de Physique, V. slv. 1830, p. 354 ; and a more 
cent Bimilar work by Schouw, ia hi:s Tahlea'a dn C^nwi ct dehi 
tigOaOon de Vltalie, 1S38, pp. 99—106. 
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nometer. and the raticiBEil dei3uctions to be arrived at &om its 
indiCBtionti, are a« immeasurable as the sphere of those natural 
tort:es which eierciw; their dominion orer the atmosphere, 
the solid portions of tliu earth, and the superimposed strab 
of the ocean — alike over inorganic substances, and the diemi- 
CAI and xital processes of organic matter. 

The action of radiating h«at was likewise inreatigated, n 
oentury befbre the importa.nt labours of Scheele, hy the 
Florentine members of the Academia del Cimento by remartc- 
able csperiments with concave mirrors against which oon- 
luminous heated bodies, and masses of ice, weighing JOOIhs, 
sctusUy and apparently radiated.* Mariotte, at the close of 
the seventcenlh eentiuy, entered into investigatioDa rentad- 
ing the relations of radiating heat in its possage through ghss 
plates. It has seemed necessary to allude to these iaohled' 
experiments, since in more reeent times the doctrine of the 
radiation of heat has thro-wn great light on the cooUng 
rf the ground, the fbrmation of dew, and many geneiu 
olimatic modifieationa, and has led, moreover, through Mei 
loni's admirable sagacity, to the eoutmsting diathermisn 
of rock-salt and alum. 

To the iuTestigations on the changes in the temperature of 
ftie atmosphere, depending on the gei^raphical latitude, &e 
seasons of the year, and the elevation of the spot, were sooft 
added other enquiries into the variation of pressure uud Afl 
quantity of vapour in the atmosphere, and the often observed 
periodie results, known as the laic of rotation of the winii. 
Galileo's correct views respecting the pressure of the atOMJ- 
sphcve led Torricelli, a year alter the death of his groat 
teacher, to the couatructioa of, the barometer. It would 
aiqwar that the iiict that the column of mercury tn titfl 
Terricellian column stood higher at the base of a tower 
or hill than at its summit, was fjrat observed at FlM 
by Claudio Beriguardi;t and five years later in France 
at the suggestion of Pascal by Perrier, the brothw-ui- 
law of the latter, when he ascended the Puy de Ddnu^ 
which ia nearly one thousand feet h^her thim Veiwviiu, 
Tlie idea of employing barometers for measuring elevatioaa 

* Aatinori, Saggi delt Accad. Jel dim. 1841, p. 114, and iai 
AegtuJitx at Ihe end of the book, p. IxivL 
t Antiaori, p. 29. 
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BOW presented itself readily; it may perhaps have be«i siig- 
gested to V-ascuI, in a letter of Defioirtes*. It is not neces- 
aary to enter into any especial esLplanation of the influence 
aercised on the enliu^iaent of physical geography and 
ffleteoi'ology by the barometer when used aa a hypeometrical 
iustnuneut in determining the local relations of the earth's 
sorikce; and as a meteorological inBtninjcnt in ascertaining 
the influence of atmosjdieric ciureota. The theory of the 
atmospheric cuirents already referred to, was established ou u 
(olid tbundation before the close of the seventeeiith ceDtury. 
Bacon had the merit, in 1664, in hla celebrated work entitled 
Bitloria naiuraiia el eiperimentalts de te»tie.\ of considering 
the direction of the winds in their dependence on thermome- 
tric and hydrometric relations; but unraathematically deny- 
ing the currectoess of the Copeniican system, he conjectured 
QiB possibility " that ovir atmosphere may daily turn round the 
earth like the heavens, and thus occasion the tropical cast 

Uooke'a comprehensive genius here also diffused order and 
light.:!: He recognised the influence of the rotation of the earth, 
and liie existence of the upper aod lower currents of warm 
and cold sir which pass from the equator to the poles, and 
letum from the poles to the equator. Galileo, in his laat 
jyialogo, had indeed also regarded the trade winds as the 
consequence of the rotatlou of the earth; but he ascribed the 
detention of the particles of air within the tropics (whea. 
lOsnqiared with the velocity of the earth's rotation) to a va- 

rarlefls purity of the air in the tropical regions. § Hooke's 
* Ben. CortaHi EpittoUe, (Amalelod. 16S2). P. Hi. Bp, ST. 
+ Baoon's Worii by Sluw, 1733, voL iii. p. 441. (See Gwnuw, 

n- >ai. 

I Hooke's PotUaanims World, p. 364 (Compire my Edai. Iiialo- 
■figHt, T, t, p. 199.) Hooke, lioweFer, like Galileo, unhappily sasumed 
a, dSSerence in tbo velocity of the rotatton ol the earth nud of the at- 
. ^herc : Bee Postk. Worlds, pp. 88 and 363. 

f AJOioiigta, according to Oalilca'aYienB,<ho detention of tiw particles 

■1^, is one cri' Uic eaueiet of (he trade wiiida, yet hia bypotbeeiB aught not 

Ik be confounded, aabat recently been done, withtJistof Uookeanil Had- 

' w a»iiieo,inliie Diaioffogvarto [Opere, t. iv p. 311). makes SaMalt 

" Dicovamo pur' om cbe' t'aria, come eorpo teuue, e flnido, a 

eungiunto alia terra, psj-cya i:bc nan avcBEe neeeeailS 

iM moto, ae uia in. qiuuito 1' nsprezza dells npetfcie tei> 

a nipisce, e ucco porta una parte a le contigua, oha di «an aoUn 
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more correct view was taken up by Halley late in the 
eighteenth century, and was then more fiilly and satis&ctorily 
explained with reference to the action of the velocity of rota- 
tion peculiar to each paraller of latitude. Halley, prompted 
by his long sojourn in the torrid zone, had even earlier' 
(1686) published an admirable empirical work on the geo- 
graphical extension of trade winds and monsoons. It is sur- 
prising that he should not have noticed, in his magnetic expe- 
ditions, the law of rotation of the winds, which is so important 
for the whole of meteorology, since its general features had 
been recognised by Bacon and Johann Christian Sturm of 
Hippolstein (according to Brewster, the actual discoverer of 
the differential thermometer.*) 

In the brilliant epoch cluuracterised by the foundation of 
mathematical natural philosophy, experiments were not want- 
ing for determining the connection existing between the 
humidity of the atmosphere, and the changes in the tem- 
perature and the direction of the winds. The Academia del 
Cimento had the felicitous idea of determining the quantity of 

intervallo soprayanza le maggiori altezze delle montagn<e ; la qiul 
pozzion d'aria tanto meno do^ esser renitente alia conYersion teirestre^ 
quanto che ella h ripiena di vapoii, fumi, ed esalazioni, materie tutte 
participant! delle quality terrene : e per conseguenza atte nate per lor 
natura (1) a i medesiml movimenti. Ma dove, mancassero le cause del 
moto, cio^ dova la superficie del globo avesse grand! spazii piani, e meno 
y! fusse della mistione de i vapor! terreni, quivi ceaserebbe in parte la 
causa, per la quale 1' aria ambiente dovesse totalmente obbedire al 
rapimento della conversion terrestre ; si che in tali uoghi, mentre che la 
terra si volge verso Oriente, si dovrebbe sentir continuamente un vento, 
che si ferisse, spirando da Levante verso Ponente ; e tale spiramento 
dovrebbe farsi piil sensibile, dove la vertigine del globo fusse piii veloee: 
il che sarebbe ne ! luogh! piti remoti da i Poli, e vicini al cerehio 
massimo della diuma conversione. L'esperienza apphrade molto a questo 
filosofico discorso, poich^ ne gli amp! mar! sottoposti alia Zona toirida^ 
dove anco Tevaporazioni terrestri mancano (1) si sente una peipetua 

aura muovere da Oriente " 

* Brewster, in the Edinburgh Journal of Science, vol. ii. 1825, 
p. 145. Sturm has described the Differential Thermometer in a little 
work, entitled Collegium experimentale curiosum, (Nuremberg, 1676,) 
p. 49. On the Baconian law of the rotation of the wind, which was fint 
extended to both zones, and recognised in its ultimate connection vith 
the causes of all atmospheric currents, by Dove, see the detailed trea* 
tise of Muncke, in the new edition ot Otetilefa PhysikcU. W&rterMt, 
Bd. z. S. 200^—^019 and 2030—2035. 
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mpour by evaporation and precipitation. The oldest Flo- 
rentine hygrometer was accordingly a condensation -hygro- 
leter, — an apparatus in wHch the quantity of the discharged 
recipitated water was determined by weight.* In addition 
' e condensation-hygrometer, which, by the aid of tie 
of Le Koy in our own times, has gradually led to the 
psychrometrical metiods of Dalton, Daniel], and August, 
have (in accordance with the examples set by Leo- 
Lo da Vincif). the absorption-hygrometer, composed of 
tabstances taken from the animal and vegetable kingdoms, 
de by Santori (!62S), Torricelli (1646), and Molineux. Cat- 
t and the spikes of grasses were employed almost simul- 
taneously. Instruments of this kind, wliicli were based on the 
Aeorption by organic substances of the aqueous vapour con- 
tained in the atmosphere, were furnished with indicators or 
pjlnters, and small coimter-wcights, very similar in their 
WonBtruction to the hair and whalebone hygrometers of Saus- 
liiare and Deluc. The instruments of the seventeenth century 
mere, however, deficient in the fixed points of dryness and 
linmidity so necessary to the comparison and comprehension 
lif tiie results, and which were at length determined by Rog- 
Utuh; (setting aside the susceptibility acquired by time in the 
htygrometrical substances employed.) Pictet found the hair of 
I Guanche mummy from Teneriffe, which was perhaps a thou- 
Bimd years old, sufficiently susceptible in a Saussure's hygro- 
meter.J 

The electric process was rect^nised by William Gilbert as 
! action of a proper natural force allied to the magnetic 
■ce. The book in which this view is first expressed, and in 
iriiich the words electric force, electric emanations, and elec- 
tric attraction are first used, is the work of which I have 
Rkeady frequently spoken,§ and which appeared in the year 

Aatinori, p. 45, and even in the Saggi, p. 17-19. 
+ Ventnri, Estai *v.r les mipragca physico-malhlfnaiiqiiea de Leo- 
wd de Vinei, 1797, p. 28. 

t Bibliolhigvt iiniveraelU de Genine, T. i^tvii. 1BS4, p. 130. 

B Gilbert, de MagneU, lib. ii. cap. 2-4, p. 48-71. With respect to 

InterprctaUon of the nomenclature emptoyed, he already said: — 

^ca qace altrahit eadem mtione ut eleutrnm ; Te^sorium non mag- 

neticnm ei qnovis metallo, inaorviena electricis experimenliB. In the 

4eit itaelt we find as follows; — Magnetic^ ut ita dioam, vol electried 

•ttrsbere (vim illam electricam nobia placet apf cllare . . . .) (p. 52)i 
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1600, tmder the title of ^ Physiology of magnets and of ihe 
earth as a great magnet (de magno magnete tellm^.y ** Hie 
property," says Gilbert, ** of attracting light sabstanees, 
when rubbed, be their nature what it may, is not pecolflir 
to amber, which is a condensed earthy juice cast up 1^ tiie 
waves of the sea, and in which flying insects, ants, oad 
worms lie entombed as in eternal sepulchres (sstemis sqml- 
chris). The force of attraction belongs to a whole class of 
very different substances, as glass, sulphur, sealing-wax, and 
all resinous substances, rock crystal, and all precious stones, 
alimi, and rock salt.*' Gilbert measured the strength of Ihe 
excited electricity by means of a small needle, not made of 
iron, which moved freely on a pivot {versortum electricwn), 
and perfectly similar to the apparatus used by Hauy and 
Brewster intestii^ the electricity excited in minerals by heat 
and friction. ** Friction," says Gilbert further, " is j^odae- 
tive of a stronger effect in d^ than in humid air; and ntb^ 
bing with silk cloths is most advantageous. The globe is 
held tc^ther as by an electric force (?) Globus teUuris per 

efflayia electrica, attractiones electricaa. "We do not find either the 
abstract expression eUctricUae, or the barbarous word moffneUtiKM 
Introduced in the eighteenth century. On the derivation of ^Xecrpoy, 
** the attractor and the attracting stone," from iKXiq and eXjcciv aJrm^ 
indicated in the Timasns of Plato, p. 80 c, and the probable tnmsiiion 
through a harder cXcicrpov, see Buttmann, Mythoiogus, bd. ii. (ISS9), 
8. 357. Among the theoretical propositions put forward by 0/&M> 
(which are not always expressed with equal clearness), I give the fi^ow- 
ing : *' Cum duo sint corporum genera, quae manifestis sensibus nostris 
motionibus corpora allicere videntur, Electrica et Magnetica ; Electria 
naturalibus ab hnmore efBuriis ; Magnetica formalibus efficientiis sea 
potius primariis vigoribus, ineitationes facinnt. Facile est homioi- 
bus ingenio acutis, absque experimentis et usu rerum labi, et einae. 
Substantite proprietates aut fomiliaritates, sunt genezales nimis, use 
tamen verae dcsignatae causae, atque, ut ita dicam, verba quaedam 
sonant, re ips^ nihil in specie ostendunt. Neque ista succini credita 
attractio, a singtilari aliqu& proprietate substantiae, aut famUiaiitate 
assurgit ; cum in pluribus aliis corporibus eundem effectum, majori iadiB' 
tria invenimus, et omnia etiam corpora ci^'usmodicunqne proprietatis, 
ab omnibus illiis alliciuntur." {De Magnete, pp. 50, 51, 60, and 66.) 
Gilbert's principal labours appear to fall between the years from 1590 io 
1600. Whewell justly assigns him an important place among those wbom 
he terms ** practical reformers of the physical sciences." Gilbert ws 
surgeon to Queen Elizabeth and James I., an4 died in 1603. After ifc 
death there appeared a second work^ entitled " De Mundo no9^ w^ 
•funari PhilosopMaNwar 
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se electrioe oongiegatur et 
tJectric action ia ti> produt 
matter (motus tJectricua est inolus coacervatioiuH materiie)." 
In these obscure axioms we trace the recognition of terres- 
trial tlectridly — the expression of a force — which, like mag- 
netJEm, appertains as such to matter. As yet we meet with 
no alluBions to repulsion, or the difference between insulators 
■ad conductors. 

Otto von Gnerike, the ingenious inventor of the air- 
pump, was the first who observed anything more than mere 
^enomena of attraction. In his expcrnnents witl) » rubbed 
^tece of sulphur, he recognised the phenomena of repulsion, 
■rfaich subsequently led to the establishment of the laws of 
flie sphere of action, and of tlie distribution of electricity. 
Se heard the £rst sound, and saw the first light in artificially 
|>T(iduced electricity. In an experiment instituted by Newton 
in 1675, the first traces of the electric choice in a rubbed plate 
of glass were seen,* We have here only sought the earliest 
serais of electric knowledge, wliich, in it£ great and singu- 
larly retarded development, has not only become one of the 
most important brunches of meteorology, but has also thrown 
much light on the internal action of terrestrial forces, since 

atism has been recognised as one of the simplest forma 

which electricity is manifeetwl. 
Although WaU in 1708. Stephen Gray in 1734, and Nollet, 
ijectiired the identi^ of friction-electricity and of lightning, 
was first proved with empirical certainty in the middle 
of the eighteenth century by the successful cffoile of the cele- 
brated Benjamin Franklm. From this period the electric pro- 
cess passed irom the domain of speculative physics into that of 
cosmical contemplation, — from the recesses of the study to 
the freedom of nature. The doctrine of electricity, like that 
of optics and of mngnetiam, experienced long periods of 
extremely tardy development, until in these t&ec scienoes 
tiie labours of Franklin and Volta, of Thomaa Young and 
Malus, of Oersted and o[ Faraday, roused thoir cotempo- 
raries to an admirable degree of actirity. Such are the 
. alternations of slumber and of suddenly -awakened activity 
that appertain to the progress of human Wowledgei 

But if, as WQ have already sJiown, the relations of tem- 
" Brewster, Life of iV'cuton, p. 3i 
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perature, the alternations in the pressure of the atmosphere, 
and the quantity of the vapour contained in it, were made 
made the object of direct investigation by means of the inven- 
tion of appropriate, although sIm very imperfect, physical in- 
struments, and by the acute penetration of Galileo, Torricelli, 
and the members of the Academia del Cimento ; all that refers 
to the chemical composition of the atmosphere, remained, on 
the other hand, shrouded in obscurity. The foimdations of 
pneumatic chemistry were, it is true, laid by Johann Baptist 
Yon Helmont, and Jean Hey, in the first half of the seventeenth 
century, and by Hooke, Mayow, Boyle, and the dogmatismg 
Becher in the closing part of the same century, but however 
striking may have been the correct apprehension of detached 
and important phenomena, the insight into their connection 
was still wanting. The old belief in the elementary simplicity 
of the air which acts on combustion, on the oxidation of metals 
and on respiration, constituted a most powerful impediment 
The inflammable, or light-extingmshing gases occurring in 
caverns and mines (the spiritus letales of Pliny), and the escape 
of these gases in the form of vesicles in morasses and mineral 
springs, had already attracted the attention of Basilius Yalen- 
tinus, a Benedictine monk of Erfurt, (probably at the close of 
the fifteenth century) and of Libavius, an admirer of Paracel- 
sus, in 1612. Men drew comparisons between that which was 
accidentally observed in alchemistical laboratories, and that 
which was found prepared in the great laboratories of nature, 
especially in the interior of the earth. The working of mines 
in strata, rich in ores, (especially those containing iron pyrites, 
which become heated by oxidation and contact-electricity,) 
led to conjectures of the chemical relation existing between 
metals, acids, and the external air having access to them. Even 
Paracelsus, whose visionary fancies belong to the period of 
the first discovery of America, had remarked the evolution 
of gas when iron was dissolved in sulphuric acid. Van 
Helmont, who first employed the term ffos, distinguished it 
&om atmospheric air, and also, by its non-condensability, 
from vapours. According to him the clouds are vapours, and 
become converted into gas when the sky is very clear, "by 
means of cold and the influence of the stars." Gas can only 
become water, after it has been again converted into vapour. 
Such were the views entertained in the first half of the seven- 
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teenth century, regarding the meteorological process. Van 
Helmotit was not acquainted with the simple method of taking 
up and separating his gas sylvestra, (the name under which he 
comprehended all un-inflammable gases, which do not mitin- 
taincombugtion and respiration, and differ from pure atmos- 
l^ieric air ;) but he caused a light to bum ia a vessel under 
water, and observed that when the flame was eitinguishcd the 
"water entered, and the volume of air diminished. Van 
Hebnont likewise endearoured to show by determinations 
<rf weight, (which we find already given by Cardanus), that 
all the solid portions of plants are formed trtita water. 

llie alchemistic opinions of the middle ages regarding the 
composition of metals, and tic loss of their briUiancy by com- 
faostion in the open air, (incineration, calcination) led to a desire 
of investigating the conditions hy which this process was at- 
tended, and the changes experienced by the wilcined metals, 
and by the air in contact with them. Cardanus, as early 
W in 1553, had noticed the increase of weight that accom- 
panies the oxidation of lead, and perfectly in accordance 
with the idea of the myth of Phlogiston, had attributed it to the 
escape of a "celestial fiery matter," causing levity; and it was 
not until eighty years aiterwards that Jean Key, a remarkably 
skilful experimenter at Bergerac, who had investigated witJi 
the greatest care the increase of weight during the calci- 
nation of lead, tin, and antimony, arrived at the important 
conclusion that this increase of weight must be ascribed to 
the access of the air to the metallic calx. '* Je responds et 
BontienB glorieusement," he says, ''que ce surcroit ae poids 
fient de I'air qui dans levase a ete espessi."* 

* Rej, strictly speaking, only mentions the acceas of ur to tho axidea; 
lie did not knoir that the oildea thcmsclvea (which nere then citUed the 
esrthy metala,) ire onl; combinatiooq of metab and air. AccontLng to 
bim, the air mitkes "the metallic <!alx bearier, a»Bsnd iDcreasss in weight 
whMi WBiter hangs about iL" The calx is susceptible of being atiuated 
nidi lur. " L'uir espaUH B'attache & In chaux, ujui le poitls nugmento da 
cammenccmcDtJoBqu'il la Sn: maja qnand tout en est affublS, ello n'en 
•fanroit prendre d'avantage. Ne eontinuez plus votre cDleiuntion souba 
«et espoir, rous perdriez vostre peine." Rey'a work thus coatoiaa the 
firet approach t^ the better explanation of a phenomenoa, tvhose mora 
complete understanding subsequently eiercised a favourable inflnencein 
I nrorming the whole of chemistry, See Kopp, Qtich. dor Chemie, Th. UL 
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Ken had now ctncovtoied ibe path -which was to lead then 
tolhediemiBtry of the present day, and through it to the know- 
ledge of a great oosmical phenomenon, viz., tiie eonnectiQn 
between the oxygen of the atmosphere and vegetable life. 
The combination, of ideas, however, which presented itself to 
the minds of distingm^ed men, was strangely complicated in 
its nature. Towards ihe dose of tibe seventeenth centmy, a 
belief arose in the existence of -nitrous particles, {spiriius mktk* 
wucreu8 palnUum mirotum), which, contained in the air, aad 
identical with those whidi are fixed in salt-petre, were sup- 
posed to possess €ie necessary requirements for combustion, 
an opinion which obscurely expressed by Hodte in bis Mkra- 
^raphia (1671), is found more fully developed by Mayowin 
1669, and by Willis in 1671. ^ It was maintained that to 
extinction of flame in a dosed space, is not owing to the 
over-saturation of the air with vapours <nttani>i:ang irofOL the 
burning body, but is the consequence of the entire absorptiDn 
of the spiriitm nUroaereus contained in the nitrogenous air/' 
The sudden increase of the glowing heat, when fusing ssH- 
petre (emitting oxygen), is strewed upon coals, and the for- 
mation of saltpetre on clay walls in oontact with the atmo- 
sphere appear to have contributed jointly to the adoption of 
this view. The nitrous partides of the air influence, according 
to Mayow, the respiration of animals, the result of which is to 
generate animal heat and to deprive the blood of its dark 
colour; and while they control all the processes of combustion 
and the caldnation of metals, they play nearly t^e same part 
in the antiphlogistic chemistry as oxygen. The cautious and 
doubting Kobert Boyle was well aware that the presence of a 
certain constituent of atmospheric air was necessary to com- 
bustion, but he remained uncertain with regard to its nitrous 
nature. 

Oxygen was to Hodke and Mayow an ideal object— a ddn- 
don of the intdlect. The acute chemist and vegetable pfay- 
dologist. Hales, first saw oxygen evolved in the form of a gat, 
when in 1727, he was engaged at Memxige in calcining a 
large quantity of lead, under a very powerful heat. He 
observed the escape of the gas, but ne did not examine its 

a lSl-183. <Campai» also in the sBmawod^ Ih. i & 116-127, and 
![9l iiijk 119-^186^ as iv«U^ A 17^m.) 
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SBtnre, or notice the Tivid burning of the flume. Halee 

iiad no idea of the importance of the substaiice he hud pre- 
pared. He vivid evolution of light in bodies burning in oxy- 
gen, and its properties, ■were, ae many pereona maintain, dis- 
wjvered independently — by Priestley in 1772-1774, by Scheele 
JB 1774-1775, imd by Lavoisier and Tmdaine in 1775* 

The dawn of pneumatic chemistry has been touched upon 
m 6iese pages, with respect to its historical relations, because, 
ffice the feeble beginning of electrical science, it prepared lie 
"way for those grand views regarding the constitution of the 
Mmoaphere and its meteorological changes, which were mani- 
fested in the follo^ring century. The idea of specifically 
distinct gases was never perfeetly clear to those who, in tte 
■Berenteeth cmtury, produced these gases. The differenoe 
between atmoEpherie air and the irreBpirable light-extii^nifih- 
iig or inflammable gases, was now again exclusively ascribed 
to the admixture of certain vapours. Black and Cavendish 
'first showed, in 1766, that carbonic acid (iixed air) and 
Jijdrogen (combustible air), fire specifically difierent aeri- 
wm fluids. 8o long did the ancient behef of the elementary 
nmjdieity of the atmosphere check tdl pn^resH of know- 
4ec^. The final knowledge of the chemical composition of 
Ae atmosphere, acquired by means of the delicate discrimi- 
■Batian of its quantitative relations, by the beautiful researches 
of Bonssingault and Dumas, is one of the brilliant pointe ef 
tnodeni meteorolt^. 

' ?lie extension of physical and chemical knowledge, which 
ire hare here briefly sketched, conld not fail to exercise an 
influence on the earliest development of geognosy. A great 
Tinniber of the ge<^nostic questions, with the solution «f 
■which our own age has been occupied, were put forth by a 
"man of the most comprehensive acquirements, the great 
Danish anatomist, Nicolaus Steno (Stenson), in the aervioe 
of the Grand Duke of Tuscany, Ferdinand II. ; by another 
■tJiyBician, Marthi Lister, an Enghshman, and by Robert 
Hooke, the " worthy rival" of Newton, f Of Steno's ser- 

■ * PriesUej'B last complaint of thnt whieli " Lsvoieier is consifiered to 
TuiTB appropriated to himeelf," ie put Torth in Ma little mcmou' entitled, 
" S%e Boctrine qf PlUogiiton eetablishai," ISOO, p. 43. 

+ Bir Jolin Hcrschd, Dieanirse on Uie Study <if Jfaiural Philoeo- 
Ithy. p. 116. 
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vices in the geognosy of position I bave treated more 
circumstantially in another work.* Leonardo da Vinci, 
towards the dose of the fifteenth century, (probably when he 
was planning the canals in Lombardy, which intersect the 
alluvial and tertiary formations,) Frascastoro, in 1517, on the 
occasion of the accidental exposure of rocky strata, con- 
taining fossil fishes, at Monte Bolca, near Verona, and 
Bernard Palissy, in his investigations regarding fountains, in 
1563, had indeed recognised the existence of traces of an 
earlier oceanic animal world. Leonardo, as if with a pre- 
aentiment of a more philosophical classification of annual 
forms, terms conchylia *' animali che hanno Vossa di 
Juora,^* Steno, in his work on the substances contained in 
rocks, (de Solido intra Solidiun naturaliter contento,) distin- 
guishes (1669) between (primitive?) rocky strata which have 
become solidified before the creation of plants and animals, 
and, therefore, contain no organic remains, and sedimentary 
strata (turbidi maris sedimenta sibi invicem imposita) wldxk 
alternate with one another, and cover the first-named strata. 
All fossiliferous strata were originldly deposited in horizontal 
beds. This inclination (or fall) has been occasioned partly 
by the eruption of subterranean vapours, generated by 
central heat (ignis in medio terrse) and partly by the giving 
way of the feebly supported lower strata.f The valleys are 
the result of this falling in.'' 

Steno's theory of the formation of valleys is that of Deluc, 
whilst Leonardo da Vinci, like Cuvier, regards the valleys 
as the former beds of streams.;]: In the geognostic cha- 
racter of the soil of Tuscany, Steno recognised convul- 
aions which must, in his opinion, be ascribed to six great 
natural epochs. (Sex sunt distinctaB Etrurise facies ex prse- 
senti facie EtrurisB coUectsD.) The sea had broken in at six 
successive periods, and after continuing to cover the interior 
of the land for a long time, had retired within its ancient 
limits. AU petrefactions wero nut, however, according to 

* Humboldt, Esmi gSognosttque sur le Cfisement des JRoches dant 
lea deux H&mispJieres, 1823, p. 38. 

t Steno de Solido intra Solidum ncUuraiiter contento, 1669, pp. 2, 
17, 28, 63, and 69 (fig. 20-25). 

t Yenturi, JSssai sur les Ouvragea phyHco-maJOUmaUqueB de Im 
nard de Vinci, 1797, § 5, No. 124. 



niBcoTEKiES 1!t the CEr.KSitAL spaces. /33 

his opinion, referable to the Bea ; and he distinguished be- 
tween, pelagic aaid fresh-water formationa. Scilla, in 1670, 
gave (fcawmga of the petrifactions of Calabria and Malta; 
and among the latter our great anatomist and zoologist, 
Johannes Miiller, has recognised the oldest drawing of the 
teeth of the gigantic H}'drarchus of Alabama, (the Zeaglodon 
celoides of Owen) a mammal of the great order of the 
Cetacea.* The crown of these teeth is formed similarly to 
those of seals. 

Lister, as early as 1678, m^e the important assertion, 
that each kind of rock is characterised by its own fossils, and 
that " the species of Murex, Tellina, and Trochus, which occur 
in the stone quarries of Northamptonshire, ore indeed similar 
to those existing in the present seas, but yet when more closdy 
examined, they are found to differ from them." Tliey are, 
he says, specifically diffbrent.-l- Strictly conclusive proofs of 
the triith of these grand conjectures could not, however, be 
advanced in the then imperfect condition of dcRcriptivc 
morphology. We here indicate the early dawn and speedy 
extinction of light prior to the noble paliEontologieal re- 
Bearches of Curier and Alexander Brongnisut, which have 
given a new form to the geognosy of sedimentary formations-j 
Lister, whose attention had been drawn to the regular suc- 
cession of strata in England, first felt the want of geognostic 
maps. Although these phenoniena and their dependence on 

* AgoBtiao Scilla, La vana Speculazione dUingannata dal Senao, 
ITap. 16T0, tab. zii. Gg. 1. Compare Job. MUUer, BeridU iiher die eon 
Uerra Koch, in Alabama gfaammelten /osailen KnorJiertresle teinea 
SydrwAvt, (the Ba^loaaanis of Harlan, 1S3S; tiie Zenglodon of 
Owsn, 1839 ; the Squalodou of Grateloup, I8J0; the Dorudon of Gih- 
Ijes, IS45,) read in tbe Royal Academy of Sciences at Berlin, April 
— June, 184 T. The^ valuable foa^ remains of an ancient world, vbich 
were collected in the state of Alabama, (in Washington County, near 
Olarksvilte,) bsve become, by tbo mnnificence of our king, tbe propert; 
of Ui8 Zoological Mnseora at Berlin, tinco 1S47. Besridea the remainB 
found in Alabama and South Carolina, pads of tbe Hydmrchna have 
Iwen found in Europe, at Leognan near Bordeaux, near Linz on tbe 
Danube, and, in 1670, in Malta. 

+ Martin Lister, In the Philoeopkiad Traneactions, rol. »i. 1871, 
"So. luvi. p. 2283. 

X See a Inminoua eipoaition of the earlier progress of palwontolo- 
gical studies, In WhcweU's MUtvry of iA« /nrfurtiV SdoKa, 1837, 
, TOL ilL pp. G07-G4S. 
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aneioit inundations (either single or repeated), rivetted tbe 
attention of m«i, and, mingling belief and knowledge togethec^ 
gave origin in En^and to the so-called systems of Bay, 
Woodward, Burnet, and Whiston; yet owing to the total 
want of mineralc^cal distinction between the constituents. <^ 
eom^und minerals, all that relates to crystalline and maasLve 
ix>ek8 of eruption remained unexplored. Notwithstaadiag 
the opinions held with respect to a central heat in the earthy 
earthquakes, hot springs, and volcanic eruptions, were not 
regarded as the consequence of the reaction of the planet 
against its external crust, but were attributed, to trifling locidL 
causes, as, for instancft, the spontaneous combustion of beds 
of iron p3rrites. The unscientific experiments of Lemery 
(1700) imhappily exerdsed a long continued influence on 
volcanic theories, although the latter might certainly ha^e 
been raised to more geni^sl views by the richly imaginative 
ProtogtBa of Leibnitz (1680). 

The Protogaa occasionally even more imaginative than the 
many metrical attempts of me same author, which have lately 
been made known,* teaches *' the scoriflcation of the cavern- 
ous, glowing, once self-luminous crust of the earth, the giau 
dual cooling of the radiating sur&ce enveloped in vapours, 
t^e precipitation and condensation of the gradually coded 
vaporous atmosphere into water, the sinking of the level of 
t^e sea by the penetration of water into the internal cavities 
of the earth, and Anally the breaking in of these caves, which 
occasions the faU, or horizontal inclination, of these strata." 
The physical portion of this wHd and £mciful view presents 
some features which will not appear to merit entire rejec- 
tion by the adherents o£ our modem geognosy, notwith- 
standing its more perfect development in all its brancheBw 
Among these better traits m must reckon Hie movement and 
heat in the interior of the ^be, and the cooling occasioned 
by radiation j&om the sur&ce; the existence of an atmo*- 
i^here of vapour ; the pressure exercised by these vapours 
oa the earthi's ^rata during their consolidation; and the 

* Leibnizens geschichiliche Aufsatze und ChdicTUe, edited by Peri^ 
Hit, in the Oesammeite Werke: Ge9<^vichtc, bd. iv. On lie first 
sketch of the Protogcea of 1691, and on its subsequent reriaioiia^ 
see Vrilkamp^ JahreAerieki der JSiirgeraekmle za Amnower, l^4fl, 



DiaCOVKEIES IN TUB CEIESTIAI, SPiCEfl. 735 

two-fbld origin of the massts by fusion and. solidificatioa, or 
Vy precipitation from the waters. The typical character and 
nmenilogical differences of rocke, or, in other words, the 
mBBOciAtisna of certain mostly ciystallised eubalimces recurring 
m the most remote r^ons, are aa little made a subject of 
eodBideration in the Protogma as in Hooke's gcognostio views. 
Even in tlie ket-named writer, physical speculations on 
fte action of subterranean forces in earthquakes, in the 
Budden upheaval of the sea's bottom and of littoral districts, and 
m the origin of islands and mountains, hold a prominent 
pUtoe. The nature of the organic remains of a former world 
tma led him to conjecture that the temperate zone must 
Briginally have enjoyed the heat of a tropical climate. 

It atiU remains for us to speak of the greatest of all 
geognostic phenomena, — the mathematieal figure of the earth, 
■ i n which we distinctly trace a, re&ectitm. of tbe primitiye 
world in the conditiou of fluidity of the rotating mass, and 
its Kilidificatiou into our terrestr£al spheroid. The main out' 
Sses of the figure of the earth were sketched aa early as the 
tlow of the seventeenth century, although the relation be- 
twaen the polar and equatorial axes was not ascertained with 
xwaencal exactnesB. Picord's mcasuTciuent of a degree, 
Biodo in 1670 with instruments which he had himself im-. 
Ijrsved, is so much the more important, since it was the 
Beans of inducing Newton to resiune with renewed seal hia 
theory of gravitation, (which he discovered oa early as 1666, 
bat luid subsequently neglected.) by offering to tbat profound 
tad successful investigat^^r, the means of proving how the 
ktbaction of tJic earth maintained the mjjon in its orbit, 
vlulst ui^ed on its course by the centrifugal force. The fact 
af tke compression of the poles of Jupiter, whieh was much 
earlier recognised,* had, as it ia supposed, induced Newtoa 
to reSect ou the causes of a form which deviated so con- 
■docaUy from sphericity. The experiments on the actual 
Ingth of the seconds pendulum by Richer at Cayenne in 
1633, and by Varin on the western coast of Africa, hod 
been preceded by others of less decisive character, prose- 
cuted in London, Lyons, and Bologna, at a. difference of T kS 
Iftthnde-t 

P.16S. 

I. p. aoi, 
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The decrease of gravity from the poles to the equator, 
which even Picard had long denied, was now generally 
admitted. Newton recognised the polar compression, and the 
spheroidal form of the earth as a consequence of its rotation; 
and he even vetured to determine numerically the amount of 
this compression, on the assumption of the homogeneous 
nature of the mass. It remained for the comparative mea- 
surements of degrees in the eighteenth and nineteenth cen- 
turies, at the equator, near the north pole, and in the tem- 
perate zones of both the southern and northern hemispheres, 
to determine exactly the mean amoimt of this compression, 
and by that means to ascertain the true figure of the earth. 
The existence of this compression announces, as has already 
been observed in the " Picture of Nature," ♦ that which may 
be named the most ancient of all geognostic events, — ^the con- 
dition of general fluidity of a planet, and its earlier and pro- 
gressive solidification. 

We began our description of the great epoch of Galileo, 
Kepler, Newton, and Leibnitz, with the discoveries in the 
regions of space by means of the newly invented tele- 
scope, and we now close it with the figure of the earth, as it 
was then recognised from theoretical conclusions. " Newton 
was enabled to give an explanation of the system of the 
universe, because he succeeded in discovering the force,t 
from whose action the laws of Kepler necessarily result, and 
which most correspond with these phenomena since these 
laws corresponded to and predicted them." The disco- 
very of such a force, the existence of which Newton has 
developed in his immortal work, the Principta, (which com- 
prise the general sciences of nature) was almost simultaneous 
with the opening of the new paths to greater mathematical 

* Cosmos, p. 164. The dispute regarding priority as to the know- 
ledge of the earth's compression, in reference to a memoir read by Huy- 
gens, in 1669, before the Paris Academy, was first cleared up by Delambre 
in his Hist, de VAstr. mod. i. i. p. lii. and t. ii. p. 558. Bicher's return 
to Europe occurred indeed in 1673, but his work was not printed until 
1679 ; and as Huygens left Paris in 1682, he did not write the Addita- 
mcHtum to the Memoir of 1669, the publication of which was very 
late, until he had already before his eyes the results of Kicher's Pen- 
dulum Experiments, and of Newton's great work, PhUosophuB NaJtu- 
Talis Principia MathemcUica. 

f Besseli in i6fdiumacAer*8 Jahrhuch/ur 1848, s. 82. 
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discoveries by means of tlie inyention of tlie Infinitesimal 
Calculus. Intellectual labour shows itself in [all its exalted 
grandeur, where, instead of requiring external material 
means, it derives its light exclusively from the sources opened 
to pure abstraction, by the mathematical development of 
thought. There dwells an irresistible charm, venerated by 
all antiquity, in the contemplation of mathematical truths,^ 
in the everlasting revelations of time and space, as they 
reveal themselves in tones, numbers, and lines.* The im- 
provement of an intellectual instrument of research^— analysis 
—has powerfully accelerated the reciprocal fructification of 
ideas, which is no less important than the rich abimdance of 
their creations. It has opened to the physical contemplation of 
the imiverse new spheres of immeasurable extent, in the ter- 
restrial and celestial regions of space, revealed both in the 
periodic fluctuations of Qie ocean, and in the varying pertur- 
bations of the planets. 

* Wilhelm von Humboldt, OeaammeUe Werke, Bd. i. s. 11. 
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IMRBOflPECfT OF THIS EPOCHS THLT RATE SEEK 8UC- 
BEB8ZVEI.T COKtUDEEED. — •TErFX.TTEKCE OF EXTEENAL 
OCOtrBEEKGES ON THE DEYEXOPMEKT OF THE KEGOG- 
HTHON OF THE TTNITEESE JL8 OKE WHOLE. — MITLTI- 
PlilCTTT Ain> IWTrMATE CONNECTION OP THE SCIEN- 
TIFIC EFF0ET8 OF EECENT TIMES. — THE HISTOET OP 
THE PHYSICAL SCIENCES BECOMES 6EADXTAXLT AB80- 
CIATEB WITH THE HISTOEY OF THE COSMOS. 

I APPEOACH I3ie termmation of my hold and' difficult under- 
taking. Upwards of two thousand years have been passed in 
leview before us, ^m the early stages of civilisatioii amos^ 
^die nations who dwelt around the Imsin of tiie Mediteiranean 
and the fruitful river valleys of Western Asia, to the begin- 
ning of the last century, to a period, therefore, .at which 
general views and feelings were already beginning to blend 
with those of our own age. I have endeavoured, in seven 
sharply-defined sections, forming, as it were, a series of as 
many separate pictures, to present a history of the physical 
contemplation of the universe, or in other words, the history 
of the gradual development of the knowledge of the universe 
as a whole. To what extent success may have attended the 
attempt to apprehend the mass of accumulated matter, to 
seize on the character of the principal epochs, and to indicate 
the paths on which ideas and civilisation have been advanced, 
cannot be determined by him, who with a just mistrust of 
bis remaining powers, is alone conscious that the image of so 
great an undertaking has been present to his mind in clear 
though general outlines. 

At the commencement of our consideration of the period of 
the Arabs, and in beginning to describe the poweidRil influ- 
ence exercised by the admixture of a foreign element in 
European civilisation, I indicated the limits beyond which 
the history of the Cosmos coincides with that of the physical 
sciences. According to my idea, the historical recognition of 
the gradual extension of natural science in the two spheres of 
terrestrial and celestial knowledge (geography and astro- 
nomy), is associated with certain periods and certain active 
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il ereatA which impiirt a peculiar charocteT and 
.colouring to tlioee epocJis. Such, ibr instauce, were the 
.tmdertakingH which led £iiropeaoH into the Euxine, and 
permitted them to conjecture the esisteuce of another gea- 
^ore beyond the Phasis; the expeditions to tropiral lands 
zich in gohi and incenae ; tlie paeeage through the Western 
fitiaite, or Hiq opening of that great maritime routi? on which 
were diBcovered, at loag intervals of time, Cenie and the 
Hesperidea, the northern tin and amber lands, the volcanic 
ialands of the Azores, and the New Continent of Columbus, 
MOUth of the ancient settlement of the ScandinaTians. To 
'1^ consideration of the movemente which emulated from the 
basin of the Mediterranean, and the most northern part of 
the neighbouring Arabian Gulf, and of the espeditione on the 
£axine and to Ophir, succeed, in my historical delineation, 
ibe campaigns of the Macedonian conqueror, and lux attempts 
to fiiBe together the west and the cast; the influence eser- 
ciaed by Indian maritime toide aad by the Alexandrian 
JnatLtnte under the Ptolemies; the universal dominion of lie 
JUaoans under the Cfesare; and, lB£tIy, tiie taste evinced by 
the Arabs for the study of nature and of natural forces, 
Qq)ecially with reference to astronomy, mathematice, and 
practical chemistry, a taste that exercised so important and 
.beneficial an influence. According to my view, the series of 
lerents which suddenly enlaj^ed the sphere of ideas, excited 
, ft laste for the investigation of physical laws, and animated the 
cffiirts. of men to arrive at the ultimate comprehension of the 
.uiUTerBC Bs a whole, tcrminat^i^ with the acquisition of an 
entire hemisphere which hod till then loin concealed, and 
, which constituted the greatest geographical discovery ever 
made. Since this period, as we have already remarked, ^e 
.Lujoan mind has brought forth great and noble iiuite without 
[the incitement of external occurrences, and iia the effect of 
its own inherent power developed simultaneously in all 
directions . 

Amongst the instnuncnts ivHch man formed for himself, 
like new organs as it were, to heighten his powers of 
sensuous perception, there was pne which exercised an 
influence similar to that of Ewne great and fudden event. 
By the power of penetratlog space, possessed by the tele- 
Mope, considerable portions of the heaveus were almost at 
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once explored, the number of known heavenly bodies was 
increased, and attempts made to determine their forms and 
orbits. Mankind now first attained to the possession of the 
*' celestial sphere" of the Cosmos. Sufficient foundation for a 
seventh section of the history of the contemplation of the 
imiverse seemed to be afforded by the importance of the 
acquisition of this celestial knowledge, and of the unity of the 
efforts called forth by the use of the telescope. If we com- 
pare another great invention, and one of recent date, the 
voltaic pile, with the discovery of this optical instrument, and 
reflect on the influence which it has exercised on the ingeni- 
ous electro-chemical theory ; on the production of the metals 
of the earths and alkalies; and on the long-desired discovery 
of electro-magnetism, we are brought to the consideration of 
a series of phenomena called forth at wiQ, and which, by 
many different paths, lead to a profound knowledge of the 
rule of natural forces, but which constitute rather a section in 
the history of physical science than a direct portion of the 
history of cosmical contemplation. It is this multiplied con- 
nection between the various departments of modem know- 
ledge that imparts such difficulty to the description and limi- 
tation of its separate branches. We have very recently 
seen that electro-magnetism, acting on the direction of the 
polarised ray of light, produces modifications like chemical 
mixtures. Where, by the intellectual labours of the age, all 
knowledge appears to be progressing, it is as dangerous to 
attempt to describe the intellectual process, and to depict 
that which is constantly advancing as already at the gofd of 
its efforts, as it is difficult, with the consciousness of one's 
own deficiencies, to decide on the relative importance of the 
meritorious efforts of the living and of the recently departed. 
In the historical considerations I have almost everywhere 
in describing the early germs of natural knowledge designated, 
the degree of development to which it has attained in recent 
times. The third and last portion of my work wiU, for the 
better elucidation of the general picture of nature, set fwrth 
those results of observation on which the present condition of 
scientific opinions is principally based. Much that, accord- 
ing to other views than mine, regarding the composition of a 
book of nature may have appeared wanting, will there find 
its place. Excited by the bnlliant manifestation of new dis* 
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coveriea, and nourishing hopes the fallacy of which often 
GontiiiueH long undetected, each age dreams that it 1ms 
approximated closely to the culminating point of the rec<^- 
nition and comprehension of nature. I doubt whether, on 
Berions reflection, such a hflief will tend to heighten the 
Kijoyment of tie present. A more animating ui nviction, and 
one more consonant with iLe great destiny of Cj^ race, is, that 
the conquests already achieved constitute only a very incon- 
siderable portion of those to which free humanity will attain 
in future ages by the progress of mental activity and general 
cnltivation. Every acquisition, won hy investigation, is 
merely a step to the attainment cf higher things in the event- 
fill course of human affiiirs. 

That which has especially favoured the progress of know- 
ledge in the nineteentii century, and imparted to the age its 
principal character, is the general and beneficial endeavour 
not to limit our attention to that which has been recently 
acquired, but to test strictly, by measure and weight, aU. 
earlier acquisitions ; to separate certain knowledge from mere 
conjectures founded on analogy, and thus to Bubjcct every 
portion of knowledge, whether it be physical astronomy, 
tiie study of terrestrial natural forces, geology, or arcbasology, 
to the same strict method of criticism, llie generahsation of 
tbis course has, most especially, contributed te show, on each 
occasion, the limits of the separate sciences, and to discover 
the weakness of certain studies in which unfounded opinions 
take the place of certain facts, and sj'mbolical myths mani- 
fest themselves under ancient semblances as grave theories. 
Vagueness of language, and the transference of the nomen. 
clature of one science to another, have led to erroneous views 
and delusive analogies. The advance of zoolt^- was long 
endangered, from the belief that, in the lower classes of ani- 
mals, all \ilal actions were attached to organs similarly 
formed to those of the higher classes. The knowledge of the 
history of the development of plsints in the so-called Crypto- 
gamic Cormophji^s (mosses and liverworts, ferns, and lyco- 
podiaceee), or in the still lower Tballophytes (alga;, lichens, 
and iungi), has been still more obscured by the supposed 
general discovery of analogies with the sexual propagation 
of the animal kingdom.* 

ficUeiden, OrundzSge der wusenachc^/Ukhen Botatak, ik. i. t&U, 
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If art mtybe s«id to dwell witidn the magic circle of Ae 
umgination, the extengion ci knowledge, on the other hand, 
eipeoiallj depends on contact with the external world, and 
thiB hecomes more manifold and dose in proportion with die 
increase of general tnterconrse. The creation of new organs 
(instmments f obserration) increases the intellectaal and 
not nnfrequui^ j the physical powers of man. More rapid 
than li^t the dosed electric cnrrent conveys thought and 
will to the remotest distance. Fences, whose silent operafitti 
in elementary nature, and in the delicate cells of orgsnie' 
tissues, still escape oar senses, will, when recognised, 
employed, and ast^ened to higher activity, at some fhtore 
time enter within the sphere of the ea&Lem chain of means' 
which enaUe man to suh}eot to his control separate domains 
of hatore, and to approximate to a more animated recognitioa 
of the Uniyerse as a Whole. 

8. 152, th. iL 1. 76; Knnili, JMrhuch dtm Boianii^ th. i 1847, m 91-lOi^ 
and 505. 
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8S9; aeeidflnts which led to the 
Tti^i»iing of Americat 676—681. 

Anghiera, oorreapondence and writings 
of, 432, 686, 686, 646, 660, 663- 
065, 67& 

Anglo-Saxon poem, on the names of 
UM Rones, 401. 

Animal Epos (the German), its genuine 
delight in nature, 401, 403. 

Antar, early Bedoain poem, 415, 416. 

Antoninus, Marcos Aurelius, his em- 
baasjT to China, 554. 

Apollouins Myndios, on comets, 583. 

ApoUonios, of Perga, 546, 696 ; simi- 
larity of his ' System of the World' 
to that of Tycho Brahe, 698, 694. 

Appianos, of CiUcia, poem on fishes, 
563. 

Apuleios, his conjectures on ibssils, 
557, 568. 

Aqoinas (St Thomas), 618, 619. 

Arahian Gulf, its geognostic pheno* 
mena, 484, 485. 

Arahs, their poetry, in relation to 
nature, 415; its characteristics, 416; 
influence of their invasions on the 
advancement of the physical and 
mathematical sciences, 569 — 600, 
615 — 618; their incursions, com- 
merce, Sec, 572, 573 ; configuration 
of Arabia and its natural productions, 
573 — 575; their nomadic life as 
compared with that of the Scythians, 
577, 578; intercourse with die Nes- 
torians, 578, 579; their knowledge 
of botany and the science of medi- 
cine, 580 — 581 ; scientific qualifi- 
cations, 583, 584; their geographers, 
584 — 586; repugnance to anatomy, 
586; valuable translations from 
, Greelc, Syriac, Indian, &c., 586, 

\ 588; their botanists and school of 
medicine, 587 ; chemistry and phar- 
macy, 589 — 591 ; astronomy, 592 — 
596, 665 ; algebra, 596 — 699 ; general 
results of their scientific researches, 
600. 

Arago, on the mi^puiying power of 
Galileo's telescope, 683 ; true method 
of writing the Iristoij' of science, 
702 ; treatise on changing or periodic 
stars, 713; discovery of coloured 
polarisation, 715, 716. 

Archimedes, 546, 557 ; his ' Catoptrica,' 
662. 



Ai^pniantic expedition to Colchisy elu- 
cidation of the myth, 508. 

Aristarchus, of Samos, his correct 
knowledge of the Earth's structure, 
469; of astronomy, 544, 545; ac- 
quaintance of Copernicus with hit 
writmgs, 691 — 694. 

Aristobulus, 520, 523. 

Aristotle, noble passage on the efiect of 
natural scenery, 881; on Empedo- 
cles, 883 ; on Ramses the Great, 488; 
his idea of the proximity of India to 
the Pillars of Hercules, 516; on the 
advantages of political unity, 518, 
519; his doctrines and expositioiis* 
525; Dante on, 525; his 'Historia 
Animalium * and * Meteorologica,* 
526—^28, 560, 565; his xoologicsl 
specimens and coUection of books^ 
528; anatomical dissection, 528, 
529; his school and leading fol- 
lowers, 529, 580;. important results 
of his teaching, 541, 543; on the 
weight of the atmoaphere, 562; Ars- 
bic translations of, 586; letter of 
the Emperor fVederick II. on, 586, 
587 ; mfluence of his philosophy in 
the middle ages, 616, 617 ; imperfect 

. ideas on attraction, 690; inventor 
of retrograde spheres, 697. 

Aryabhatte, Indian mathematician, 
555. 

Arystillus, early Alexandrian astrono- 
mer, 544, 545. 

Astrolabes, use of, in navigation, 680 
—638. 

Astronomy, knowledge of, by the Chal- 
deans. 532—534; Greeks, 532, 538, 
543 — 546 ; Arabs, 592 — 595 ; obser- 
vations by the discoverers of Ame- 
rica, 664 — 673; application of, to 
navigation, 630—638. 669—674; 
brilliant progress ^m the discoveiy 
of the telescope, 681 — 687. 

Aug^tas, his collection of fossils, 563. 

Ausonius, descriptions of nature, in )m 
poem ' Mosella,' 388. 

Australia, discovery of, 649, 650. 

Avicenna, Zoological History of, 587; 
work on Materia Medica, 588. 

Avienus Festus, writings of, 497. 
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Uuffon, 431 : Acfide 

HTVDtioa inhii wtilingB,431,4ai. 
sen, Cberalier. wlo fmm lui 
igjpl,' 486. 
in, Lord, bi> poeUJ, 4B3. 



Cabot, Sebaitlan, vujragea and di 

Cabral. Ai'var«, 614,' 089! 
Cabrillo. Bodrjguu, 602, 649. 
Cieui, Julioi, writing, of. 388, : 

Calderon, dajLzliog description! cf 
ture.inbitKiiliDin.43S. 

^riplio 



' Hjidh oo DcIod,' 

Calliithenei of OlTDIhius i^, IM, 
A33. 

Camoeni. (uthful indiTidualit? of na- 
ture in bla ' Lmiaii; and iK blil ~ 
table dnwriplioii o( phjaical pheoo. 

Cauery lalandi, regsrdnl by Don 
Fernando, ion of Culumbui, at Ihs 
Cauiteridfi, of the Carthagadanl. 
490 ; uippoBcd ' happy iflhujdi ' of 



iicieuti, 4B6 ; I 
in tradeiorUiePhcEi 



Aua, £30, SST; 

f.gypt, (I3B. 
Cardanua Hieronyiau., irnttngi «■ 

636. 637. 
Cariliage, iu geographical lilB, 481 1 

Sea PhiEniciani.' 
CatuB, on th( lone of mind, awakened 

by laiidkcape, 447. 
Caipiao Sea, fi08, fiOS; Chiuaae eipe- 



CiHini, Dominicin, hii . 

oa Satum-ariDg, 706, 712; Zodiacal 
light, 713. 
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coast of the FboenieiaDs, 499, ^9. 

rtfrtHinn bwrio agas, utpokes of, 
431. 

OMtor, Antoniiis, Iwtanieai gatdeoa 
of, 66S. 

CflulB* on tba lan^viaga and oaacant of 
the Indian tribe of Aa Tn acai or aB , 
e09. 

Caneaaua, Qndma oijtha icapeedng, 
M8. 

CaH».Irkb Mm, 403. 

Oatraatea, his Don Quixote, and Ga- 
latea, 433, 437. 

CbcBremon, his remarikaUe lore of 
nature compared bj Sir William 
Jones, to that of the Indian poets, 
380. 

Chaldean astronomers and mathema- 
ticians, 633, 533, 544 

Charlemagne, Arabian praaents sent 
to, 601. 

Charles V.. letter to Cortez, 647. 

Chateanbriand, Aogoste de, 431^-434. 

Chemistry, pneanurtic, dawn ot, 729 — 
731: cbnmeal knowledge of the 
Romans, 603, 603; of Sie Arabs, 
681, 682, 689. 

ChSdrey, first obserred the Zodiacal 
lig^t, 712. 

Chinese, their pleasore-^^ardens, and 
passagea from their writers on the 
snbject, 403—464 ; antiqaity of their 
chronology, 476, 476 ; warlike expe- 
dition to the Caspian, 663, Roman 
embasi^ to China, 664, 665; early 
use of the magnetic needle, 669, 
028; ot moTeable trpes in printing, 
023. 

Chivalric poetry of the thirteenth cen- 
tury, 400. 

Christianity, results of its difiusion in 
the expansion of the views of men, 
in their comnranion with nature, 
392; its humanisation of nations, 
607, 508. 

Chryaostom, his eloquent admiration of 
nature, 396. 

Cicero, on the golden flow of Aristo- 
tle's eloquence, 381 ; his keen sus- 
ceptibility for the beauties of nature, 
383, 384, 386; on the ennobling 
results of its contemplation, 660. 

Cimento, A^cadenria dbl, sdeatific le- 
Bearche* of, 721—738. 



CSWHsttlion, mtfy enrtras << 475,^^19, 
498,494 

Cliiasieal fitenttme, why so termed, 
548; inflnence of its revival oa the 
ooutenipiation of nature, 032— 4RM. 

Claode, Lorraine, his landsMnes, 447, 
454i 

Claudian, quotation fh>m, on the dbmi*- 
nion of the Romans, 507: 

Coloeus, of Samoa, his passage throu^. 
the pillara of Hemdes, into tiSe' 
Western Ocean, 614, 515, 517. 

Colchis, Argonaotic expedition to, 508^ 
609. 

Colebrooke, on tiie epochs of the fit- 
dion mathematicians, 555; on tibe 
incense of Arabia, 574; Aralie. 
translation of Diophantns, 590. 

Colonna, Vittoria, her poems, 419. 

Colnrobns, peculiar charm lent to hia 
delineations of nature, 430; their, 
religions sentiftieut, 430, 431 ; their 
beaut|r and simplicily^ 423; Ida. 
acute and discriminating obserraliaii 
of natnre, 433, 438; his dream on 
the shore of Veragua, 433 ; Tetter to 
Queen Isabella, 435 ; on the land ot 
Ophir, 601; visit to Iceland, Oil,, 
012; ^ed in the belief that the 
lands discovered in America were 
portions of Eastern Asia, 613, 618, 
641 ; made use of the writings of 
Cardinal Alliacus, 623, 626; his 
letter to Ferdinand and Isabella, on 
the coast of Veragua, 626; on his 
knowledge of the log, 633 ; scientific 
characteristics, 639, 640, 061 ; erro«- 
neous views on the extent tf the old 
continent, 044, 645 ; heraldic bear- 
ings bestowed on, 647; physical ob« 
servations in his letter from Hayti, 
October, 1498, 663, 664 ; discovery 
of the magnetic line of no variation, 
664, 667 ; first described the squa* 
torial current, 662, 663; the Mar 
de Sargasso, 663 ; on the method of 
taking a ship's reckoning, 671 — 678: 

Compass, its discovery and emp1oy« 
ment, 628 — 630; transmission 
through the Arabs to Europe trota 
tiie Chinese, 628—630. 

Conquista, age of the, great events it 
embraced, 675. 

Conqnistadores, impulses which aoi* 
mated them, 648, 649. 
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BHBt, IndiisplrasiH. So 6. SS7, MS. 

nfawted, 4M, 168. 
gopintwiil Dumonlin.ga thehsi^t 
M Ihe Peak at TenRilTo. 198. 
OnahBii, Pedro de, and Alonto do 
Farra, embnuT U> Pmlsr John, 

07: 

mutor, on iJid ' AdoniB Gordeta ' at 



Dinz, Bartliolomfiw^ his ^cofoj of 

Ihs CspeoCeiiod H<^, 037. 
[MdiFsrcliiu, diaphr^pn, of, SIS. S17. 

Dicnil,' Irish mwik, tiisHork ' Do Mm- 

NinOibisTm'tw. HDS. 
Diodorus, on tbe <Jflrdnu of Sstni 
:ij, 4150, pniiM of tbe Btnu. 

Dinpliantus, Lb« DntliTn«tii^Bn nod id' 

Dinecoridw nf CUicia, botai.icBl int«. 

lim&n* or, US, laa, ms, s7t, Mw, 



O). tfaa inonE-fingcn, i 



; on India, ilB, G 
Ballc ckxk oT, MS, S 



■.Nrcboludi, sGen 



miir, hit U<e of Arlslolli!, ASA — S3 
Da As sdentific nH^iiUof Fredcri 
Il„618^pfdffoTitologjuid ramrohH, 
733. 
Cajp, hii IwduipDs, 417. 

■to, ■ iBBliieni sUif >,' quotation. 371 ; 

tttttemaornalun, 418,419: no. 
ttm In Ml pOEtcy— oa AIirtullc^ i2S ; 

Bunefic DHdle, BSD: nn ih* con- 
■tB&lion of tha Buitham crois, 087, 
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ri.iUiaU™, 487— 4S0; 
. of iU liing9.4SJ,4B«: 

iamni. 4Se— 188; Egjp- 
Ltiim, 487 — 4U0; IbuDdih 



lmi>pi,a»d lU raulu, 4Se. 4iW,IMll; 

MS— «4e; inWrcmne Kith diitaut 
couDlrira, sa&sw. 

Ehrmberp, on Lba incanse and mjTTh 

I, SabMian de, complied Ihe 
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£1 Ttt&chri, Arabum geographer, 684. 
Elliptic morement of tlw planets, dis- 

corery of, 796—799. 
Elmo, St., fire of, 425. 

Efyaium, or ' Islands of the Blessed,' of 
the ancioits, 490. 

Empedocles, his poems 'on Nature,* 
875. 

Encke, Professor, on the distance at 
which eroptions of Etna are visible 
498. 

Encjclopndic, scientific works of the 
Middle Ages, 620, 621. 

Epochs, early comparisons of anMmg 
civilised nations, 475, 476. 

Epochs, great, in the adTancement of 
human knowledge, 683, 698. 

Equatorial current, first described by 
Columbus, 662, 663. 

Eratosthenes, 516, 518, 521, 556. on 
the number of peninsulas in the Me- 
diterranean, 482; his geographical 
labours, 543, 544 ; conjecture of the 
equal level of the whole external 
sea, 548; measurement of degrees, 
544; enlarged physical and geog- 
nostic minions, 548 — 545, 565. 

Ercilla, Don Alonso de. his Epic 
poem 'Araucana,' 427, 428, 642,* 
664. 

Eric Upsi, first bishop of Greenland, 
605. 

Etna, Mount, on the distance at which 
its eruptions are visible, 498. 

Etruscans, the, their inland trafiic, 
502; influence of their character on 
Rome, and her political institutions, 
502 ; their notice of the meteorolo- 
gical processes of nature, 502 — 504. 

Euclid, 546. 

Eudoxus, his attempted circumnavi- 
gation of Cyzicus, 489. 

Euripides, picturesque descriptions of 
nature in his writings, 377, 378; 
prophecy in the chonis of his Medea, 
540. 

Eutocius, method of. See Numerals. 

Everdingen, his landscapes, 447, 454. 

Eyek, Hubert and Johann van, land- 
scapes in their paintings, 445. 

Fabricius, Johann, first observed the 

solar spoto, 706, 707. 
Falero, Ruy, Portuguese astronomer, 

672, 



Faradl^, investigations m dia^nagnetie 
■abstances, 718; discofveiy of the 
evolution of light hj magnetic force, 
719, 727. 

Ferdinandea, volcanic island of, 481. 

Finnish Tribes, their poetry, in rela- 
tion to iwture, 411. 

Firdusi, Persian poet, 409; myth of 
. the origin of the cypress in Paradise,, 
461. 

Flemming, Paul, old German , poet, 
482—484. 

Forster's ' Delineationa of the South 
. Sea Islands,' its effect on the au- 
thor's mind, 372 ; his translation of 
. Sacontala, 405; his merits as a 
writer, 436, 437. 

Frederick 11. of Hohenstaufen, letter of, 
to his universities, on the transla- 
tion of AristoUe, 586, 587; inter- 
course with Arabian and Spanish 
literati, 588; curious piece of me- 
chanism presented to him, 592; re* 
searches in natural history, 618. 

FrejTtag, remark on the Arabic poetry, 
416. 

Fulgatores, the, of the Etruscans, 502 
—504, 

Galen, of Pergamus, his scientific re- 
searches, 550, 563. 

Galileo, 591, 700, 701 ; his telescopic 
discoveries, 700^ — 714; of the moun- 
tains in the moon, 701, 702; satel- 
lites of Jupiter, 702—704 ; ring of 
Saturn, 706, 707 ; solar spots, 706— 
708; crescent shape of Venus, 708, 
709; conjectures on nebulee, 714; 
his invention of the binocular teles- 
cope, 705 ; thermoscopes, 721 ; oa 
the origin of the trade winds, 723. 

Galle, Dr., on the constellation of the 
Southern Cross, 069. 

Gardens, pleasure derived from, 462— 
463 ; arrangement, 463, 464 ; extent 
and character of the Chinese gar- 
dens, 462, 463; Roman, 563. 

Gassendi, on Copernicus, 684, 698; 

: on the similarity of the systems of 
ApuUonius of Perga and Tycho 
Brahe, 693, 694. 

Gauss, Frederick, 720. 

Geography, as blended with nationsl 
myOis, 482, 483. 

Geographies, maps and charts of tha 
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the World' of HippBrchm, 64S; 
GmgnphieB,— of Stcabo, S66 — OSS ; 
or Ctaodiui Pldlemsus, fiS8— £63 ; 
or El Istacbri uid A1hu»ii. JS4, 
eSd; of Dioiil, 6DS; of AlDerlui 
M«gnii»,ai8; Pictora of Ihe World 
DfCnnlmulA]liBco.630,eil;Fl<ini- 
mhsriuni of Snnulo, 627, 626; Sea. 
Aval of Faoto Togcanelli, S37, 638: 
Map of Lbe World by Juan de la 
Cisa, ess ; World-apple of Martin 
Behsim. e4G, 048 : H^drogniph]- of 
Joh. Rati, 049 ; Variation cbait of 

Sbdu Cruz, esa 

hi> illuaUatiaiia to Lbe ' Liuiad' 
DrCuiKHTU,42fl. 

■rnuinlD nations, lh«ir poetry, 397— 
400; loYB of nalure in iBx Minu*- 
■ingfia. 399, 400; their 'Animal 
Epoi,' its genuiue dsligbt in nature, 
41)1, 40a. 

Olbtsn, bii estimate of tlis eitenl of 
die Roman empire, £48; on ibe 
nomadic life of the Arabs ai com- 
pAccd with tbat of (he Sotbians, 
ST7, 678. 

Gilben, WillbuD, of Cotcbester, on the 
nmpBHS, 606, 6fi8; magoetic dis- 
oovsriei, TIT, 718; obaervaliuci on 
ehetricity, 725—737. 

CHnMTl. Sir Humphrey, 8fl2, 883. 

einr^one, 44fl. 

Od»r (Anibiiin ' dmt Billing '1, S98. 

Ooellw, bii line diiliclu on Ibe appeac- 
BDOa of Forner'i traiulalion of the 
Sacmtala, 406 ; profound veneration 
fel Nature in hit woihi, 439. 

ita locality, 611,61!. 
Oiddttaclipr, Herr Tbeodor, 



n Indian 

n, general dlicoveij of, fiOO, 

•oulior charm of ita sconeiy, 
; heightened by ita deeply 
1 ahore lint, 377, 60fl. 



874; mrlhical Ireatm 
tru* Hellenic poetij in 



Aleunder, 378; deep ItaUng tii 

■uiture in the Greek anthology, S7D; 
Greek pioae nriCon, 380. 381; 
Grtek falhei^, dewripiioiii of Na- 
ture in iheir nrilingh 303 — S9fl; 
landscape i^inlinft, 440 — 444 ; Greek 



tfaeii 



H,471; 



le with Egypt, 480, 490, 
608; menUl cbetacleriitics of Iba 
Greek Taces,dO0; Ihonearly maritime 

tiou of the mytba of the Argonautic 
eEpeditiun, Prometbenji, lo, and 
olhers, 508—611; colonies, 613— 
615; mental and artittlcal cnltita. 
tion, 613, 614; imporUnt retulti of 

635, 6B0; c«lebratcd ecientikc wri- 
teie, 650, 561; revival of Ibe aludy 
of Greek bleralura in the middis 



Greenland, tint colonlulion o^ 603, 

004—008. 
Grimm, ^'ilhelm, on the Minne- 
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Haller, 
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lomi, 434. 


Halley, 


Edmund, .h 


eorj 


of font mig- 




polee, 719 




U.em,nbaS 
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oepi 




7S4. 








Ham™ 


t, ecuIpturJ in 


acriptioiia 0^ 


Happy 


aIand9.ortti 
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>an Al.Rftwbid, curiomi clock, pra. 
eeuled by, to the Emperor Fredsrick 
11., 6S1, 602. 
Sarriott, Tbumas, obBcrrntloiiB b;, of 
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die Mtellites of Jupiter, 70$; m the 
aoUur spots, 707. 

Heat, gradaal inresdgatxoDS of its 
phenomeoa, 721 — 725. 

Hebrews, profound fiaelkig for n^iture 
in their most anoent poetry. 373,411 
—416 ; its ^peeial at'racCion for the 
Bfttioos of the West, 412 ; its dorac- 
teristica, 413 ; its hold and fiutbful 
descriptions, 412 — 418. 
' HedschuE. Arabian tribe of, 572, 677. 

.Heeren, on the drcuoinavigation of 
libja, 488; on Madeira, ^37; on 
Ophir, 500; writings of Ctesias, 
521 ; extent of the Roman enquire, 
548. 

Hellenic. See Gfeece, Greeks. 

Helmont, Johann Baptbte tod, one of 
the founders of pneumadc chemistry, 
728.729. 

HeracHdm, their letum into Peloponne- 
sus, 512. 

Herculaneum, Tompcii, and Stabis, 
landscape paintiij|gs discovered at, 
442,443. 

Hernandez, physician to Fhilip II., 
652. 

Herodolns, acooimt of ancient paiat- 
ings, 441 : dtdight taken by Xerxes 
in the great plane-tree ofLydia, 461; 
his notices of the memorial pUlars of 
the victories of Ramses Miamon, 
486—489; notices on the circtun- 
navigation of Lydia, 489; of the 
expeditions and conquests of Ramses 
Miamen, 486—488; regarded Scy- 
thian Asia as a pardon of Burope, 
505; myth of Ariateas, 507^ Accu- 
rate knowledge of the configuration 
of the Caspian Sea, 509, 660; his 
description of the Indian races, 530 ; * 
canal completed by Darius Hys- 
taspes, 539. 

Herschel, Sir "William, his discovery 
ctf the two innermost jMkt^tes ef 
Saturn, 712. 

Hesiod, his * Works and Days," 374; 
doctrine of four ages of die werld, 
521. 

'fiicetas of Syracuse, his knowledge of 
the earth's rotation on its Axis^ 469. 

Hhnerius, the Sophist, Edqgues of, 
379. 

Htppalus, 639. 

Hijtparduis, his istfamusJiypotheais, 



480, i648, «44; Oe oripasUr of 
•atnuMunieal iahim, and ibti Utm- 
verer of (he praoesaian af Hbt equi- 
noxes, 545, 556. 
Hiram« mler of Tyre, 490, 400. 
Hirt, on the origin of the Frendi ifylt 

of gardening, ^0. 
HistQcical evei^ whieh hare extaaded 
t3be iuuizon of the pl^fsical conlem* 
pktion «f the nmveise, 470, 
HsueB.l3ftsai^ early Chinese ixmdkt, ^ 

512, 625. 
Hiungnu (a Torikuii raoa), migrdioDs 

oC 554, 571. 
Hobbima, landscapes of, 44Sf. 
Hoces, Francaaoa dey^fiaooreiy of Cape 

Horn, 642. 
H offmei st w ^ Dr., fprth of tlw tnwk^ 

the Cedrns deodvara, 634. 
Bogeda, Alonao de, 614. 660«677^67(l. 
Honer and the Homeric aoogn, their 
beautifiil and aoblioae desmptiom 
of nature, 375, 376, 399—400. 
Hooke, Robert, 691, 715 ; cacrect vievs 
on the retation of the /Btftib, 733t- 
724; observed the existonee of ui- 
trmis particles in the air, 730. 
Humbohit, Alexander van, inoiks by, 
quoted in various notes :-r> 
Ansichten der Natur, 464. 
Asie Centrale, 482, 401« 506, 506 
—611,517, 622-^23, 626.534, 
637, 644. 566, 659, 578, 684- 
686, 604, 626, 66D. 
De distributione Geo(ffcapkk» 

Flantarum, 623, 624. 
Essai GeogBoirtique, snr le CHi^ 
ment des Roches, 732. 

Politique, sur la NenveBe 

Espagne, 624, 64&->6r49« 658. 
JSxameu Critique de THistoaie 4» 
la Geographie, 460, 480, 488, 
489, 497, 499, 601, 516, 628, 
631, 644, 566, 660, 662, 685, 
590, 697, 601, 608—612, S19, 
621, 627, 631, 637, 639, MO 
—647, 653,656, 669, 660—663, 
665—668, 672, 677, 678, 680. 
RecueU d'Obeervations AatnuiO' 

miques, 660. 
Relation Historique du ^oj^ 
aux Regions equinoxiales,37l, 
480^ 49^ 498, 6fU, 609, 640, 
668, 718, 728. 
Yoea des CordOIens, 125. 
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|i. S73, iT4. 

IJUIlK, oqiediliim of Alexander li^ and 
|r rill BAportiuil r£9DlLs oapJivuca] jmd 
if gBOgraiihdcal science, fll;-— iM. 
I Jgdinm. protbuiHl rteUng i 
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S^ Arian iuikuio, 3»7, 402— 4Us ; 
' Iti dunuut^ci, 40e~40B; Ibeir 

'«£; nuiDeriul •jKon, S35, ie7— 
.W8; Ihdr clieffiiui]', ODO.-pluietBrr 
.taUcEi, sea. GBt; aliiebra, 606 — tW. 

liidueliTe rBuvininf, S4B. 

T»feiilMinial ChIcuIuIt midte of ;tB Id' 

Ii«ciir,lui'cQ]DnInlion of Iceland, G07, 
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of Iha natural mxnery of Ibe Eaal, 

414, 116. 
J ohu of Salisbiiry, Q32, 
JupilDT, coptrovenj ou die diuortry 

of bi> HtelliUB, and marked inSnencB 

uf lie Capouican ijUem, 702—704. 

Kalidau, Indiaii poet. 404 — 106; his 
Sakunlala, 404,401,441; Tikmma 
Biid Unasi, 405, 408; The Sehidb. 
40», 40S, 4S0 1 MsBBDRcr of ClDiid>, 
40a, 408. 

Keplfr, bn valofpum on CDpemiein, 
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oes- 

008,009; ui 
af dx Cijpeniicai 
great mcDial and scientific cbarac- 
larielira, 70S, 710; on cooieta ud 
iiira Oon, TIU— 71^; Bienner, 
Cha^Ira, aiidLBpJaim,atihia wDdn^ 
and tbturiu, 710. 
SieD-Loiig, ChiHeae Smpenr, de- 



KiTf^bis Su^pe, ita ex 

Kliiiiotta, Ilia iBaealbhi 
Germauiu racci. G 
Bumboldt on ibe ii 
COIOpBM, 019. 

BL^Htucli, 433. 

Logidei, tbe. See Pic 
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1>1«ek Aaiatic ncet, 581; on the in- 
cenae of Arabia, 674. 

Leiboitx, character of his ProtogvBa, 
784, 785. 

Leif, his discoTcr/ of America, 608, 
604,607. 

Lemias, his chronological data for 
£gjpt, 475, 486 ; on the nionuments 
of ihe distant expeditions of Ramses 
Miamen, 487; on the Semitic writ- 
ten characters, 491. 

Letronne, on the Greek Zodiac, 538, 
584 ; on the canal of the Bed Sea, 
540; on the epoch of Diophantns, 
551 ; on the early discoveries of the 
Irish, 608. 

Leignitz, Mongolian battle at, 571, 
624. 

Liea-tschen, ancient Chinese writer, 
on the pleasure felt in the possession 
ofgardens, 463, 468. 

light, gradual discovery of its pheno- 
mena, 715 — 717. 

Lippershey, Hans, his claims to the 
discovery of the telescope discussed, 
69»— 701. 

Uster, early researches by, m palnoiK 
tology, 788. 

livy, writings of, 888. 

Log, use of in navigation, and date of 
its introduction, 631—484. 

Longinus, 531. 

Longus, his pastoral romance, ' Daphnis 
et Chloe,' 880. 

Lonnrott, Elias, collection of Finnish 
songs, 411. 

Lucan, vivid descriptbn of nature in 
his works, 387. 

Lucius the younger, his didactic poon 
of -fitna, 387. 
. Lucretius, his great poem, 'De Na- 
tura,* 382, 883, 425. 

Ludius, ancient Roman painter, 442. 

Luis, Fray de Leon, description of 
night, 439. 

Lully, Raymond, scientific acquire- 
ments of, 639, 630. 

Lusiad, of Camoens, its truth to nature, 
424—427. 

Macedo, J. J. da Costa de, work on the 
discovery of the Canaries, 497. 

Macedonians, influence of their cam- 
paigns imder Alexander the Great, 
517, 518, 560. 



Maqpheraon's Osrian, 403. 

Madeira, supposed notice of in Pla* 
tarch, 497. 

Madoc, western vojage of, 608, 609 
610. 

Magellan, navigation and disooverin 
of, in the Pacific, 646, 647. 

Magellanic clouds, first notices of, 666, 
666, 714. 

Magnetism, observations and diBCO. 
varies in the middle a ges - - of Colam* 
bus, 654—657; Cabot, 657, 658; 
Gassendi, 658; Robert Norman, 
658,718; modern researcnes,— WH. 
liam Gilbert's, 717. 718; Aragcs 
718; Faraday, 718,719; Edmimd 
HaUey, 719; Frederick Gauss, 720. 
Antarctic expeditions, 719, 730. 

Mahabharata, Indian heroic poem, 
404, 406, 407. 511, 521. 

Mains, discovezT of polarisation bj, 
715, 737. 

Mandeville, John, his travels, 484; 
their characteristics, 635. 

Manetho, Egyptian dynasty of, 486. 

Marco Polo, his travels and admiraUs 
narrative, 634 — 636; early editions 
of, and whether known to Columbus, 
636. 

Maiinus Sanuto, writings of 637, 638. 

Marinus of Tyre, his isthmus hypo- 
thesis, 489, 643; myth on the 
Indian Ocean, 561 ; on the breaddi 
of the old continent, 645. 

Marius, Simon, on the invention of the 
telescope, 700, 701; discovered the 
moons of Jupiter simultaneously with 
Galileo, 703, 703; nebula in An* 
dromeda, 714. 

Martel, Charles, on the results of hii 
victoiy over tiie Moslems at Toant 
571. 

Masudi, Arabian historian, account of 
the remains of a ship of the Red Set, 
489. 

Materia Medica, Hindoo and Arabic 
knowledge of, 581. 

Mathematicians, Grecian, 539, 590, 
543—546; Babylonian, 538 ; IndisD 
585, 596, 597; Arabic, 596; of the 
middle ages, 619, 630, 630, 661; 
modem, 683 — ^737. 

Mayow, on the influence of nitnxu 
particles in the air, 780. 

Mediteiranean, its geographical pen* 
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and its pnqpwtiw, first BOtioes 
or; 780, 781. 

Pacific, disoorery and navigation of, 
04:2--650 ; its results on the exten- 
sion of oosmical Joiowledge, fi48, 
644. 

Fainting, Landscape, its influeuoe on 
the stndy of nature, 440—467; 
early paintings of the Greeks, 441, 
442; of the Romans, 442—444; 
of the Indians, 442 ; paintings found 
at Herculaneum, Pompeii, Stabi», 
443'; missals and mosaics of By- 
zantine art, 444; Flemish school 
of the Van Eycks, 446; Venetian 
and Bolognese schools, 446, 447; 
Claude and the Landscape painters, 
447, 448; early paintings of tropical 
scenery, 449 — 461; adrautac^ of- 
. fered to the artist by the landscapes 
and vegetation of the trebles, 461 — 
468; panoramas, dioramas, and neo- 
ramas, their scenic efi'ect, 466, 467. 

Palaeontological science, dawn of, 781 
—734. 

Panoramas, more prodnctive of effect 
than scenic decorations, 467; sug- 
getitions for their increase, 467. 

Pantschab, Chinese expedition under, 
to the sliores of the Caspian, 663. 

Parks of the Persian kings, 461, 462. 

Pastoral romances, their defects, 428. 

Pendulum, earliest use as a time mea- 
surer. 601 ; modem, 736. 

Persia, extension of its rule, 606, 606. 

Persians, their poetry in relation to 
nature, 397, 398, 402, 403, 406— 
410,460 — 462; ito characteristics, 
409; ilie four paradises celebr^ited 
by the Persian Poets, 409; parks of 
the Persian kings, 460. 

Petrarch, his sonuet ' on the death of 
Laura,' 419; revival of the study of 
classical literature, 622, 623. 

Phoenicians, their position among tlie 
non-Hellenic civilized nations, on 
the shores of the Mediterranean, 
their colonies, commerce, and navi- 
gation, 480 — 602; use of weights 
and measures, and metallic coinage, 
490; of alphabetical writing, 490, 
491 ; extent of their navigation and 
caravan trade, 492,493,499; amber 
tnd^, 498-^96. 



Pliarmaey, chemical, &at created by 
the Arabs, 68]. 

Philostratus, his mention of ancient 
paintings, 441. 

Pigafetta. Antonio, nautical wcwka of, 
631—634, 664, 665, 668, 671. 

Pindar, his descriptions of natnxi^ 
876. 

Pinturicchio, landscapes of, 446,446. 

Pinzon, Martin Alonzo, his disputas 
with Columbus, 638, e38, G39. 

Plato, character of his descriptions of 
nature, 381 — 384; on landscape 
painting, 441; limits of the Medi- 
terranean, 480; value of his doc- 
trines in the 'dark ages, 642,643; 
misconceived dogmas, 616.616; hia 
ideas on attraction, 690, 691 ; on 
the structure of the universe, 696. 

Playfair. 431. 

Pliny, the elder, his great work on 
Nature, 389; its arrangement and 
style, 663—666; en the locality of 
the amber islands, 493; his descrip- 
tion of the ariena (banana) of India 
624; on the benefits of oivilizatioii, 
662, 663. 

Pliny, the younger, descriptions of na- 
ture in his letters, 886, 890,391; 
on the 'History of Natiure,' by his 
uncle, 666. 

Plutarch, notice of two Atlantic islands, 
in his works, supposed to be Porto 
Santo and Madeira, 497; on ths 
marks on the moon's disc, 661; 
work on * The Opinions of Pbilo> 
sophers,' 692. 

Poetry, modern, descriptive, and land- 
scape, its delects, 437 — 439. 

Polarisation of light, discovery of, 715. 

Poly bins, on the number of peniusulss 
in the Mediterranean, 482; on Af- 
rican and Indian elephants, 6^, 
641. 

Polygnotus, paintings of, 441. 

Pursena, Iats, tradition on his tomb 
603 

Porto Santo, 497, 498. See Plutazcb. 

Portuguese hn^nic ages, impulses of, 
421; faithful individuality of na- 
ture in their great epic poet, Ca- 
moens, 424, 427. 

Posidonius, his comparison of the tides 
with the moon's supposed influence, 
617. 
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QutUremirD. Etinnnu. on Ifae circum- 
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QniOHr, Chinese dtj. si dmcnbed b; 
RabniyiiB, BSl; amwieou* viei.i pf 

eiilitj. 044, 6U. 
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404, 40T. 
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of mooDtftiot ia mriy Italian land- 

•capes, 445, 446. 
Both, book of, its naiTe simplicity, 

415. 
Bnysdael, Ins landscapes, 447, 454. 



Sadi, Persian Poet, 410. 

Ste. Croix, 519. 

St. Pierre, Bemardin de, 400, 431, 
482; inimitabVs truth to nature of 
his writings, 483. 

Sanciorius, 5pl. 

Sanscrit language, its intermixture 
with the Greek, 472. 

Santa Cms, Alonzo de, his general 
rariation chart, 658; proposals for 
determiaing longitudes, 672. 

Saturn, gradual discovery of its ring, 
705,706; Kepler's conjectures, 711; 
discovery of its satellites, 712. 

Seheiner, Christopher, his observaticms 
on the solar spots, 706—708. 

SchiUer, on the rari^ of descriptions of 
nature in the poetry of Greece, 872, 
878. 

Schiltberger, Hans, of Munich, early 
traveller, 484. 

Schlegel, August Wilhelm von, 519, 
527. 

Schoner, Johann, of Nuremberg, ca- 
lumnies on Amerigo Vespucci, 676, 
680; superintended the publication 
of the writings of Columbus, 686, 
687. 

Scilla, drawings by, of the petrifactions 
of Calabria and Malta, 733. 

Sootus, Nicolaus, 602. 

Scylax, of Karyanda, explored the 
course of the Indus, 506. 

Scythians, the, investigations on their 
relationship to the Goths, 510. 

Sedillot, M., on the astronomical in- 
struments of the Arabiaus, 685, 504 
—595. 630. 

See-ma-kuang (early Chinese states- 
man), his poem of ' the Garden,' 464. 

Seleucids, 536. 

Seleucus of Babylon, his correct know- 
ledge of the earth's structure, 469, 
691; of astronomy, 544, 545. 

Seleucus NicHtor, 535, 537. 

Seneca, Etruscan Augur-theory, 503^ 
narrow confines of the earth, 516. 

SSriga^, Madame de, letlen.of, 482. 



Sextus Empiricos, 550. 

Shakspeare, powerful descriptions of 
natural scenery in his writings, 480. 

Sidonians, their commerce, knowledge 
of astronomy, arithmetic, and navi. 
gation, 492. See Phoenicians. 

Silins, Italicns, scenery of the Alps 
and Italy, 391. 

Simplicius, on the date of Babylonian 
astronomical notices, 476. 

^smondi, on Camoens, 426; Erdlla, 
428. 

Solis, Juan Diaz de, discovery of the 
Rio de la PUta, 646. 

Solomon, route of his maritime expe- 
ditions, 499, 500. 

Sophocles, beautiful 'descriptions of 
nature, in his 'GEdipus Colonos,' 
377, 462. 

Sousa, Martin Alfonso de, botanic 
garden at Bombay, 653. 

Southern Cross, constellation of, early 
notices, 666 — 669. 

Spanish writers of the 16th century, 
characteristics of, 634 — 640. 

Staunton, Sir Geoi^'e, description of 
the imperial garden of Zhdiol, 463. 

Steno, on the substances contained in 
rocks, 732. 

Strabo, on the Mediterranean coast 
line, 481. 482; on Ramses the 
Great, 488; on the circumnavigation 
of Libya, 489; on the Sidonians, 
492; on the "Tyrian cities of the 
North-west Coast of Africa, 405; 

, Phoenician commercial settlements in 
the Persian Gulf, 499 ; on the Tur- 
duli and Turdetani, 504, 505 ; con- 
jecture of undiscovered lands in the 
Northern hemisphere, 516; on the 
passage of Alexander's army across 
the mountainous district of the Pa- 
ropani&adee, 522 ; his great work on 
Geography, 655 — 568; supposed 
existence of another continent be- 
tween the west of Europe and Asia, 
566, 557, 645. 

Sturm, Johann Christian, discoverer of 
the differential thermometer, 724. 

Suanpan, Mogul reckoning machine, 
597. 

Syracuse, 513 



Tacitus, descriptions of nature in his 
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'writings, 388 ; acquaintance with the 
glessum of the shores of the Baltic, 
494; discrimination of humaoi races, 
668. 

Tasso, his ' Jerusalem Liherated/ 424 ; 
stanza on the discovery of America, 
613. 

Tenerifie, volcano of, 498. 

Telescope, results of its invention, 681 
—683, 7Hd, 740; date of its accidental 
discovery discussed, 699 — 701. 

Theocritus, his idyls, 378. 

Theophrastes, 660, 563. 

Thermometers, invention of, 721 — 723. 

Thomson, his * Seasons,' 430. 

Tibulhis, his * Lustration of the Fields,' 
386, 387. 

Tieck, Ludwig, quotation from, on 
Culderon, 429 ; on Shakspeare, 430. 

Timochares, early Alexandrian astro- 
nomer, 644, 646. 

Tin, early commerce for, 492, 493. 

Titian, landscapes in his pictures, 446. 

Toledo, astronomical congress of, 696. 

Torricelli. his invention of the baro- 
meter, 722. 

Toscanelli, letters of, 621, 626; sea- 
chart, 637, 638; scientific acquire- 
ments, 644. 

Travels and travellers of the middle 
ages, 434, 436, 624—628, 634, 635; 
character of their narratives com- 
pared with those of modem times, 
436, 436. 

Tropics, luxuriant beauty of the land- 
scapes, 466; cultivation of exotic 
plants, 468—466 ; paintings of tropi- 
cal scenery, 449 — 461; why more 
accurate and betratiful paintings 
may be anticipated, 468 ; associations 
connected with descriptions of tropi- 
cal hcenery, 468. 

Troy, data of its destnictiou, 476. 

Tscheu-kung, early measurement of tlie 
length of the solstitial shadow, 476. 

Tsing-wang (Chinese Emperor), use of 
the compass and 'magnetic cars,* 
669, 628. 

Tuscaroras, on the language and des- 
cent of, 609. 

Tycho Brahe, 469, 694, 697; his as- 
tronomical discovery of the * varia- 
tion,' 694, 

Tyre, Tynans. See Phoenicians. 



Ukert, on the amber trade of tlie an- 
cients, 493. 

Ulugh Beig, observatory and gynnia- 
sium founded by, 696' 



Vedas, Indian hymns, in praise of na- 
ture, 404. 

Vegetation of the cold and tropical 
zones, 466, 466. 

Venus, discovery of its crescent shape, 
708, 709. 

Vespucci, Amerigo, 612, 660, 664,667, 
671, 672; peculiar charm lent to 
his delineations of nature, 420 ; ex- 
amination of the accidental cuuses 
which led to the naming of the New 
Worid, 676—681. 

Vidal, Capt., height of the Peak of 
Tenerifie, 498. 

Vincentius of Beauvais, 602, 615 ; his 
• Mirror of Nature,' 620, 629. 

Vinci, Leonardo da, landscape in his 
picture of Mona Lisa, 446 ; attain- 
ments in physical science, 661 ; ou 
the ash-coloured light of (he moon, 
702; geognostic conjectures, 732. 

Vinland, early American settlement of 
the Northmen, 603 — 606, 612. 

Virgil, beauty of his descriptions of 
nature, 386. 

Vitruvius, 443, 466, 467, 632. 

Voltaic pile, its discovery compared 
with that of the telescope, 741. 

Voltaire, on the 'Araucana,' of Er- 
cilla, 427, 428. 

Vossius, Isaac, researches on light, 
716, 717. 



Waagen, Professor, notes on early 

panitings, 444, 446. 
Warahamihara, Indian mathematician, 

666. 
Wellsted, first reported the existence 

of tliree mountain chains in Arabia, 

676. 
Weilaufi*, on the amber trade, 403, 

494. 



Xenophanes, his geognostic coiyec- 
tures, 667 
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Yameiiy its natural prodoote, §7^^^- 

075. 
Touiig, Robert, his dMcnrmy of the 

interferauoe of light, 710^ JflJ^ 



Zeni, the Fhitelli, travels of, 611. 
Zodiacal light, its discoveij and scieii- 

tifie results, 713, 713. 
Zunign, Juana de, wife of Cortaa, 

647,648. 
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